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m m # 

[0001] mmzfttemmfrttm'A1rZtzft&£WyJ*&&&1rZtcft<Di/ 

[0003] ftjfi. h^^tfV^h^*^^ 

X^X^iybo^^Wl^Xhh^^.l^^m^tlXmiRadice, A. D. <bs 19 
94. Mol. Gen. Genet. 244, 606-6 1 2) , Tc 1 /mariner. hAT (hobo/Ac/T 
am) ftifO^— ^r^y— ^M«DNA^h7^^>-^^ <D^3 (0Ux.fi 
. ntfLitJ^I^tp) (Oosumi et al. . 1995. Nature 378, 873 

;Ivics et al. „ 1995. Mol. Gen. Genet. 247, 312— 322;Koga et al. „ 19 
96. Nature 383, 30;Lam et al. . 1996. J. Mol. Biol. 257, 359-366, 3o 
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XXfLam, W. L. et al. „ Proc. Natl. Acad. Sci. USA 93, 10870-10875) 
$o£nifc<%} (Osborne and Baker, 1995 Curr. Opin. CeU Biol. 7, 406-41 

^^^(D^lZfo&^b&ftibthX^^iPlasterk, RHA. , 1999, TIG 15:326 
-332;Plasterk RHA. , 1996 Curr. Top. Microbiol. Immunol. 204, 125 

-i43) G DNASh7^^/y© g h^xftm&m^x&zm&hy 

o ro^^^iB^j^, jfcmmjjfaBmMm (irs) ^s^m-cis^ *B*H4r-^ 

[0005] DNA5r^J^^2gAi-Sfc*(^^f*^lbtt-C^?), ^Jx.fi. DNA^^(^t)xi 
[0006] M^DNA^A-TSfctf^frU/ v£$fc % #^jNBJ&<£>^0 cp-MD#* fclM 

[0007] L2>>U i^^ftDNASOr-^^i/^f^ ijte^itu^teiff^f^tea 5 *^ 
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[0008] m^X\ KNAmXfoZUhvV?>'X7tf>?^bittc.i3i g $tLOO$>§ 0 RNAStfct, ijfc 

mmm^hthx^^m<wmxm, mfrxtiki&zxfZ) „ u$>u linei^^ 

[0010] l^hah^i/^/Ki/^^fi, LTRS^V ^#7^y— ^O^-Ctintracisternal 

##fF;£itfcl:Ostertag, E. M. , et al. , Nat Genet. 32, 655-660, 2002 
4¥<&Wf$:1gk2 : Heidmann O. , et al. , Cell 64, 159-170, 1991 
^fF^CSfcl : Km&WfMe 1 501 60-^- 
Wf?Xffi2 : ^H#fFmm2003-01 21063-^- 

[oon] xmrnn. vy^^^xmm^^c^n^t^x^x^ xv^^^t* 
[0012] ±«e^m«, ±.mkmz.frAst>^ mMw^mtrtM^ n^ma*. ltrm 
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XM&ZtiZo *%&mfeW^ m^.<D-fxi^— ^—^Air^tiz.XoXhTRmY^ 

[0013] *mwiz. h^zsxtfy^&m^^xK&mfcttiftm^mmzmA^z&ffiKm 

M-tZ>Z.bfcX%ti^tiZ.£^XM&:£ftZ>o 

[0014] 

o 

(2)_hsBLTRMl/hi3h^;^VVte, Intracisternal A particle (IAP) M^hn 

(4) _h|EWhnh^v^yv«, a— K^-5*y^^K^»IBtt-C*>5, ^g UcfE 

(6)_h|EWhnh7>'^^f* > IAP^W^h-efe«9, LTR, gag % potfoit^tRNA 
#£*Lfc, ^ g 1 {cfB«<D^«H^) 0 

o 
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TV *5<ttJ?R^^(Dttgcttcttgctctc^^^H^iS^J^2^±^tf Z-kfrb 

(12) JilBl/hnh^^TK^^, 

(b) g2^J#^2£fcf*3:ioJ;tf4^fa*^T5y^^ 

(c) IE^J#-^-2^c{i3joJ;rj?4^tBtt^)T5/^iB?iJ^^V^T, l^_b£>T5:/^ 

(e) ge^J#^2^fc«3^J:T^4^|E^T5y^iB^Jd^to#y^^KC>S+B 
[Rl^^fc^^^^^b^— Ki~5. tf?y^ W"^K ; 

(f) (a) - (e) (DV^^^lOCDTKy^^l/^K^fc^^ffiMlB^Jt-^hy^^ 

5#y **W-^K ; *fcf* 

(g) (a) — (e) <DV ^^^loOTKy^l/^K^c^OffiMSE^J^^j-i-SlRl— 
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[0015] ^r-C, _b|E^n^e— iB^Jfi, MH^J#-^5-7(DV^tb^^lo^$^^ 

(21) ^jt^^-Ki-SIB^J^tf, 1^I5^^«H^ 0 

(22) ^m^mB^r^-v-r^mm^ ±tz^hvb : 7>x#y>ftiz.mw:£tiz> 

, ^ g 21 fciE«o^«H^ 0 

(23) ±ie^a^«, mmmtm&zmiiim^-'tz, mn2u-mm<Dm 

(24) _LfEWJ RTlg^#i4«, miiM^. g#3?i^:ic>£tm» 

(25) _LfE^3&itfc^-f^ neo. GFP, hyg. puro. zeo. bsr, lait. CFP. YFP. RF 
P, BFP&£XJfarGFPfabt£%m£.'9m$l£th^ Jgg 21^|E«0^«^ 0 

(26) ±|E^a^^-«, ^^*5«t^V^^^A^@^^r^^J; 

(27) ±iE^it^{*, -f^hu^mm&^tt, 2uzmm<7>mmmm%)o 
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(31) _hlE^«^tt, JilBV-hnh^^^i/^^^^^f-^^^ii 

(32) _hfB$Mfl#^te, _hl5^5t^^^^r^cfe(Dt>(0-efe^. Jgg21 

^ g 21 icmm.<Dmmmmmo 

(34) _hfB^te, *K£#j£«^tf\ g 33{C|B^O^^«^o 

(35) jtia^te, ntfLSj^^tf, jug 33\£mm<Dmmmm%io 

(37) _hwa^^fi, -^^-e&s, ^ g 33iz.mM<7>mmmmyoo 

(38) ^g i— 37<D\^fofrim^mm<Dmmn%m : %:^tf. ^<??— 0 

(39) ^g i—37<D\^-m^i^wM(ommmmm. texxf^vrz^t?. 

(40) ^g 37 (D\^^im^m<Dmmm^m^t^, mm a 

(4D^ g i—37(D\^iv^imz.tm.(Dmmmmm^ts, ^.mwz.\^<D-^ 

o 

(42) ms&fowy j»&&m'rz>tcib(Djjmx»$>ox^ 

c) _tfE»^ ^(Dmmmmi-^n ; 
u)±mmmMmmz£vy;j±&&^titcmm^]fcttrM, 
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^m^m^-^c-r^xo m^xs—j*) kwm^^ m g 42Kmm<D^mo 
(46)_his^it^f*. ±m^hvb^xtfy>-<Dm^jjfabnmjjfa (v^—*) 

(48) _h|BLTRWhnh^^^y^{4, IAP^W^h^t^ ^g42^fa^O^-fe 0 

(49) -LfELTRl^nh^^^-teU ^^SlAP^WVhSr^t^ ^ g 42{^|E^ 

(so) _hiE3g^«, ^3^mfrpcRiz£^x&&£tLtzmm&mmir%z.b 

(51) _kiB^Ate\ h^^^^a^ ^«^m*5j;^a^Ad^^PJ:t)ag^ 

(52) _hlE^Af*> ^^^^Wfei^yT^^^^d^^^PJ;?)^^^ 

&te<bhin<D&m<Dft&Txftfrn%, ^@42^sa«o^-feo 

(53) ±ie»«, mm±vo&^tf. ^ 42izmm<7)^m 0 

(54) _h|5«f*. UjtfLUj^^t?, ^g42^|S^<D^-?fe 0 

(55) ±|E«^, {fo#S*fc«MSM^a"tf, «g42^|B^(7)^ 0 
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o 

(60) XfEMt, XfBl^nh^^tf^O^O^Ki, Mtt-efc^x Jig 42^ 

o 

(64) hy^^^^^?r^i-^r£fe(D^)fe-e$)oT, 

d) ^f/j»^m^ntc±m±mmm^m v ^-c^^s^i-^xg. 
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(65) 'ffl%&fo<D'f;J>>$:$c&i-Z ) fclsb<D3ryhX*fo'?X, 

(67) ±iEh^^^^>3^^{i N %?-*^m%m, ^yr^ 

(68) ifEh^^^^^iya^^tt, ^^v^lS^i^yT?:^^^^^^ 

(69) ±iEii^^«, pcRy^-, ^L^«»ttiteT-^m-r^fet^« 

(70) Whn^^7Ky^^^^^i-^fcfe<Odr5/h-efco-C, 
(72)h^^v ; ^^^^^M-r5fc^0^ryb-CfcoT. 
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(73) iM&m^QL-rttm-t, iBmtt^^m^^^, m g 72iz&m<D*yh 

o 

(75) JifESv«^J{*,^^^^J:«9T^IB^J^iij^TV^^t^H-r5 

(76) te^M^|fWftJ;9T«ffi©iE5U^^ajg!i^ti/ , rv^5, JgB 74K!E«tf>:7 P c^- 

(79) ±mhV j3 T^XTte-— tt, E^J#^8*fctt*©&&#fc^&*L5E 
#l«r£t?* ^g 74^|E4fe<D7 B n^— 0 

(80) BE^J#^-6{^$tb§BE^ISr^tf^ Jlg74{;iiEfc<£>:/t^r— 0 r©yn^ 

(si) m?imJ2r7\z7p£tizmm&i£tt. 74\z.mm<Dzf^— ?— 0 ^©ynt 

(82) LTRMWhnh^^>!Ky^, 7;J>&M<Dt£lb<D, ^ffi 0 

(83) A~X7rn9— i?T^>f (^Vlfh»^) 0. Irlu^_h0^t££#i- 

(84) /Vv-7^— ^Tyi^^tfM^) Wfci:#^ 0. lrlu£Jl_h«>igte«:^r*- 
[0016] t£oT, ^ISW^rfrk^tm^J^fcfcx ^#<^Bl®Sr#mbT, Sl~f<DW%$?£ 
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[0017] *mwtz, f>mfuzbs LTRmuhvh^*tfz/>&fem:A&mziRM't'z>& 
^7$y^%<g% icmm~rz>~b&x%z>b^ ^%}&zm-rz> 0 

[0018] [H|1]IIIU3\ DNASh^^^^RNA^h^^^i/^Cl/hnh^^/Ky^)^ 

[03] HI 3 Ate, '<??'-<Dffim&^1r 0 03Bte, IAP(DfiH4©^^&S:^i-, HI 
3Ci2, G418Btt3n^-Otii^iI(D^^t 0 

[igciAP^^n^E— m^(o^m^^u^<o^mt<Dm^^m^^o (a 

) HiS#!ll lC*5V>Tffl V ^btbS'-W— O«5to (B) CMV^n^-^-iRf^i 

xj^gag-poi(Dm^^h^mir^b{z.x^mi±^Mmx^^b(Dmmmxh^ 

[S6]|g6W:, IAP'-W— ^jt^^-rt— ifAb7t^!)^i- 0 (A) mtf>3'LTRtf)T 
tfLOM&mmZ. ->3^^ti(ligation-mediated )PCR{C«£«9$:^Uc: 

(B) (A) -e^r^LfclB^J^Ensembl^ — ^-<— ^lcj;t), tfe^bfcj($mS:^ 
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[07]|E|7te, CA^n^-- *—<D$h£:&&ir 0 (A) 2o(DCA^-<^— (pCAlgp 
-neo, pCA2gp-neo)4o«tU?pCMVgp-neo0^5t 0 (B) (A)<D2o<DCA7 P ci^- 
— £R3Bi$<Dg^§B<£>IE?IJo (C)CA1, CA2 % CMVzfti^—?-~<Dlt&=&7F 
-To 

[083128^ GFP&EVyfc., ^vzKORr^b^J^-To (A) ^trf—OW&o (B)*g 

[|2|9]|l|9fi-^'>^'f@#:-eOi|a^x.(D^Jfe^J^i- 0 El8(OpCA2gp-hrGFP^i- 
Sh^^v^— s^-^-X&ftsRU ^^^Jt^DNA^ftlSH-LT, BI<Dprimer 
•ePCR^ofco IAP©fti{fc&5jgft5fc % GFPfaU&^bW&i&^Z&X*, 0. 4 

[EllOligiOfi, GAG^^-?^®O^Cfe(D15TS:y^^^-fi^^LV^^OtiE^ 
^t"o (A) -<^— (DM^o 08^a#Wtetfc«r^UfepCA2gp-hrGFPl2:*fL 
gp- pCA2hrGFP-Mlt?«:gagite^<^li^3KVl^MSrSAUT*39, *r 
©Jg*. 15T5/SftTi««>2SB©ATGd»feaiR36S*&*5^%^.btb5 0 (B) ^{i 

^h^^^^^h^V^, 7B#^GFP^4jNBJ5SOfiJ'a'^FACS-e«|*ffbfc 0 
^> gagit^CO^^^mUMmi^ATG {C^M^ALfcpCA2hrGFP- 

Mim fci&m&m&vtco ua»u mm^^??—*, gag- P oi^*^>^m^ 

T^pCA2gp^^^h^^7^^hbfc^^{*^{M^llimbfc„rtvJ: , 9, 
GAG^^-?^®cO|SiRPg^§P^^C>15T57^ % te^fc^UV^^^^tb 

[iaii]aiir4. #g#3kw— ©tefifcjc^v^ ^ s #^gag^>-^^m^ 

^it^gag-pol^l^,^^— 10£|^C o pCA2gp-hrGFP-M2^pCA2gp-hr 
GFP— M3"Cri N gag(?)2#i(DATG<Dii:TtCi^Jh=iK^^AbT*3«9, GAG*^ 
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i&Otktio (A) ©b7>^77 — «\ gag-pol3S5L^;7^— (pCA2gp) 

^^SpCA2gp-hrGFP-Ml(7)^.{igag-pol^^^^— #^Ttil^ttet^ 
t§Wc 0 -*W;«9, g #/^ibtf>gag^V^JC£SfS 

[0019] (IB^f&K) 

gH^iJ#^-2 : IAPgH^JT^y^IB^iJ (gag # 1) 0 

: IAPgE^jT^/^IE^J (gag # 2) 0 

ie^ij#^-4 : iApmmT*;mwiP\ (pod 0 

IE?iJ#-*§-7 : CA2^n^— ^— ME^IJ (R^tfS&V ^tf>) „ 

IB^iJ#-^-9 : nMmiX&mVfcIAP^U^h<D¥-M<ntz.tb(D7*V— YzfJ^— 
IE?iJ#-5§-l 1 : ^^Jl-e^fflbfcIAP^W>-h<D^^:S¥ilC>^^>^!7— K^ 6 



WO 2005/054463 



15 



PCT/JP2004/017307 



?IJo 



SB?|J#-^18 

sa?ij#-^-i9 



#^-20 



ga?ij#-5§-2i 

SB^J#-^-22 

ia^ij#-^-23 



;jfe^3-C^fflbfcl[U g ©!J^-!|#lfif)^7>fv- C7*!7— K) 0 



MH^J#^-29 : mm&HX'tizm UcIAP<DR^$<D5 * {RlJ^^£>U5^i$<DT$t<£>3 ' 
IB^J#-^-30: y ^ntfV ^hn^iE^Jo 
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agggctgcggcaagggcaacatcctgttcg) 0 
gccgccgtcctccacgtaggtcttctccag) 0 
ggcaaccagctggtgcagatccgcgtgacc) 0 
gtccttcaccacgcccttgctcttcatcag) 0 

[0020] wr, ^m^mmmm^m-r^ ^mmm<D±m^tc^ , ip-t^^m** 

T\ m»^0^(#>J^f^, ^f&tf>#1^te r a .U Tanj, r t hej&£\ £>J;Tmo«f& 

[0021] mf&o&m&xtmm) 

uTK*wmmz^xmz®.m£nzmm<DmmzmmTz>o 

(^)b#S^@?5>^*rt}«^gH^J5rVN5o f^tfjKJS, hy^xtfy*^}^ DNA 
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if \c£Vf%mk£thxm$L'rz> 0 h^v^yv^u-ra, ai*.^ sBi^^yvc 

Acc. No. L48685) (IE?lJ#-5n) , IE3«-^10— 19^i-ga^J{^m^^^ 
[0023] ^^^|H#{C^oV TDNA^J hy^y.sKyV£f^ DNA(Dfc{££fT5 r-y 

[0024] *M#{c:&^Tri^n#y^j£{3:, yyi^ofcs^m^itSDNAiE^j/^ 

ofcAyRNA^^^$tb, RNA^^^^(Dfl|l^-Tr+BM^)DNA(cDNA) ^igifte 

^$tiTy/A4J^<7)#:g{cSifA$tv^ft#(Z)DNA^^u-cv^5o ^^>J;5^ 

[0025] i/hPzKyvte, fc5#^£c-m, £oo^-ytc^it5rt^5^5 o ^ 0 g tf> 

*^^ftV^«9ML(Long Terminal Repeat) £r&o TV ^fc£>, LTRM^l^hn 

■^a^v^a^/^^Co^TH^-Ccopia element) % ^^Ointracisternal A parti 
culeOAP^W^&^ipif fetbSo LTR=£rt>ofc©t* x ££>(;ienv3H5^-£=*— 
KLTV^b<£>£=i— KbTVvfclvfeG) (iXa^^a^^oKDrit'Tia^-Ccopia elemen 
t), -^!^<£>intracisternal A particuledAD^WVb^^l^^b^tl/So ^ 
<£> i^^^^^tt^rWi"^^*:. l^hPh^y^jKyV (retrotransposon) £fcteRN 
A^h^^TKyV^V >V \ ^(Dfc&fD^^&Ubvb^^tfi/^s^ (retrotranspos 
ition) £<£«£ 0 

[0026] lo i (D^/U— zflt— o g (Dy/U—7>tmmz. g b^^^^^a— HVCV> 
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LINE (Long INtersperesed Element, ft V ^ifc&t^R^IB^J) tmith% 0 I(D 

LI element) fcif btl^^-^ttb^Rg^tl/^V \ 
[0027] Ho g <D7)V— 7 P ^*B^^#-0^^^^^oTV^S<?5^C*fLT S 

TKyV^— ^^^mRNA^I^ftCRNA polymerase mz.£^X&^-tZ>X&?>0 
t^M£thX\^<D\Z.1$\^Z.<Dtf;V~- :/(LINEy2i£^0l^&t£S^IE^jSINE 
Wf^^^RNA&^iff^RNA polymerase IlKCfco-Cfe^f-So 

^^^tt^siNE (imv) i^^^tt-cv ^ftitmnm ^mmmtzt* &mtf htiz> 

o SINE^te, \lY<D?;J*^\Z.ffi£lrZ>Mu~7TV)---*?, ^TCDfifetRNA^I^-rS 

[0028] t£oT, ^M^fc&i >T rRNAMh^^^yVj . ^/t^ri/hnh^^^y^J i: 
[0029] DNA^h^^yV^RNA^^^yV (l^r-nh^^/tfy;/) <D Jfctfe&rHI 1 \Z. 

^WA£th%<Dx\ mxx%z>^m<Dmn. mma^hy^^y^^^—m^m 
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[0030] &WBWfc^^XrLTRm.il'bvb : 7>'Xtf > S>kte, Ishnh^Xtit^to?*,* 
<£>#Etl*1lELTR(long terminal repeat = ^^BMMn) BB^JSr^tfo *:<D£? 
^LTRM^hnr-^^TKi/^^L-Cfi, IAP^W^k early transposon( 

ETn) , virus-like 30S RNA(VL30)^W>"h^^^^(f ht&ttfobKM'fe 

[0031] ^ftH^C&V^TrLTRjM. l/h-n^,]^ Whnh^V^^V&W^nSM' 

&m$£frbmj$.£ivZ>o Zfn^/V^ ^m&ZW *$&Hafc3IRga?lJ (inverted 
repeat region =^^1^^^) i24— 20M&^<D^X^ o U3Kte3te^tf>^^ 

[0032] ^:0J^l#^C*5V^-r^#LTRMJl/^^^7^/^^^f*, WjgtpfCLTRSr^LTV^ 
^V^hnh^^7K)/^^rV^5o #LTRSV-hnh^V^y>-^L-C«, #l;Ui, Ll(L 
INE 1) ^^f^^if ^tt^^^ttb^PS^toV \ 

[0033] Tintracisternal A partictdej^fcf* TlAPj {3\ Mti&M8&fofchZ>Z.t&M^M 

[0034] ^mMW^^^X^IAPi^lUV^Vv^^y^, TIAP DNA^W^h-.k I"IAP 

RNA^wvhj „ riAPgB^ijj ^ riAP^wvhj x riAP^^i/^Ksa^ijj » % ft 

^^ffl$tt^LTRMUbn^^7Ky^(D— a^V^5o C3H-^^S^(D^^ 

— ^#£1-5 0 ^<Dmt\^X\^ GenBank#-§-: 

AB099818; AB099819; AB099820; AB099821; AB099822; AB099823; AB099824; 
AB099825; AB099826; AB099827; AB099828; AH012499; Z36947; AB026817; 
D63766; D63767; AH007468; AF097546; AF097545; U79727; U79726; S80638; 
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M58326; M59201/«CifdS*>t), %W&teZ<D£ttM^f&te<&tommt£t*frbA^»S 
[0035] IAP(DtPEB&^Bl2tC^i- 0 

[0036] (A)IAP^W>-h<D#5to MffitClong terminal repeat (LTR) ff^V)^ 

tC N gagiitlS^^polittfS^?-^ j^ftoThreading f rame'C^gLTV ^ Q V'hn^f 

U3, R x U5i^^^ 0 S'LTR^Uaf^/n^- ttii*)* 3'LTR<DR^ 

*gg05'ffla_h^^, 3*LTR<DR^#©3';*^rC<Z\ Hto3*Ufcffi«"ejBffc5. 5' 
LTROU3i3'LTR<DU5te^^£;ft,&V^ ig^^<7}j©;|§^K#^LTR2p£>= 

[0037] (B)lAP(D^mm o (A)X»m^t'm&&fc^thfr(Dh^<D—m*Gag,-Pom 
4©fcfe<DmRNAitT (1) , 3S«9O|E^0*KJttIAPy y ARNAULT (2) «Mfe-t-5 
o Gag-Pol^IAPyyARNA^t^^$o-C, if&T-^IAP^jg^ttS (3) 0 ^ 
^-?^^f* endoplasmic reticulum (ER) <D$g±.X& # » 0££frf;:IAP<£>#|5gft: 
ttERrt^Jfettl^ttSo -^>IAP(D«5t^f±*^nO^#|^J;«9?gtt^$tb, IAP RN 
Ad^IAP DNA^i^^^^tfC (4) , ^^m^WjJ^DNA^W A£fr5 (5) 0 

[0038] *WJW#Hi53V^i^hnh9>'^>^'H:IBU r^*j£fi, ^K«>LTR(RfS 

«sr^tp) > gag. pomxmKNAm^miLicMmir^m^^x^^t^^o 

IAP^i/^i/Mco^-Cte:. ^Pfc^V^ttS^n— i/(D5^5fe£;ft<£>t>tf)a 5 
££3feMietz, J. A. , et al. , J. Virol. 61, 3020-3029, 1987^«to-C#^$tt 

^®(D{iC*(D15T5:y^(gB^J#^-105*>Met Asn Ser Glu Leu Phe Ser 
Trp Gly Thr Arg Val Pro Val Ser) &1$tf^b&^}%l\X&Z>Z.b7t>^ : %W 

[0039] *wmwiz&^xuhvb7^x#>?^mu mmmtt-tzttz, m&m&& 
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[0040] *wmmz&\, vri^nb^XjtfyVKIIU rn^ir^ih^gB^iJj *KfBte£r 

LTte, gH^J#-^l^i-iH^lJ(D9^, LTR (5 ' {l!l<DLTR^^{i > BE#l#-8-ltf>l— 
443^;^"C, 225tfcf4U3fg#6-C*>«9, 226££— 384{£teRfg^-efc?K 385 

443tettU5tg^t?*>5„ 3'UUj<DLTR^£te, gE^J#-^l <D 6876^— 731 8£l 
X*h<0, ^X\ 6876{&— 7089^fc«U3^^-C*)t), 7090#L— 7259{£teR|gi$-t? 
*>tK 7260^L—7318^«U5^^-efc§), gag (IB^J#-^-l<7)670{4— 242715: (g 
ag # 1) £fcte2430{&— 3203& (gag # 2) ) , pol (gB3?IJ#-^l(D 3440^— 5854^ 
) *3<tTJ?tRNAj^^§|J'6fc (BB^I##1<D444^— 463{£) ttftZ&J&mR&tl&J? 

[0041] ^MJBB#^V^r^flH4j^ttDNA*RNA(#tOnRNA) lafeWStt^ 
[0042] ^:PJ^ffl#(C*5V>Tr^^tij^(iRNA^DNA^^-r^^14^rV>5o t£oT 

#mmmx^ cMv/n^-^-©f§tt^, ±^is\?v*<D^xm&u-z.k%\^ 

lriu ( <D^^-t-§^^m-rsr^^-e#5 0 

[0044] #mmmz&\,^xr^h*tfvV4/i'X}$.fz.tercMVibfe. $&&*si&\z:m^bti 

e>a*j£$*w ^«bra\ -r^-r^o#®#:-efe«5. a:^29nm^i-^ 0 

[0045] *K^IH#(C joV TCAGJ y°n^— ti^ n^/W;*^^;^— (#? 



WO 2005/054463 22 PCT/JP2004/017307 

£L<te> ^Yttfvy^JV^mW&^'^y-— ) £HJ (chickin) 0 Tt^sztv- 

0!l£.f£> Kosuga M. et al. , Cell Transplant. 2000 Sep-Oct;9(5) :675— 
680fclfE«$;tvCV3o ft^fafcCAG^o*— £l/a*. iB^J#-^3643«tT^BB 

[0046] *M jNB#IC*5V TCAJ zfn^—Z—b\£, CAG/n^- d> WVhn^gB^J 

[0047] *K^aS(z:*5V>-C, rt^h^nW/^xy/Nyf- j£fcf£l"CMV^>VN>~9- 

[0048] *K*ffl#(c:*5V >T Thy 0 T^X^M— J ^fc« r^>- p T^^n^r— 

itn. $»&*SmKm^^tV. YV (chicken) (D pT?^mfc7-lZ.#>\,^X&th£ 

&fritxm^^thm%o cAG&M0.-irz>mmbi,xhm^^btLX\,^ o 
m^mi&i®&b7S'tt-*—mmbtimmmi&£fr%^b& ^. 

[0050] ^K^a#^4oV>Tr^— (reverse) £fi x ^^IB^IJI^±<7)iHM<D{±^§rV^^ 
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[0051] ^Wffiimzlo^^xr-?* 1 ?— Kj (forward) bfe, $MB?lJl^d:(7>IHg<D{±;£-£V^ 

[0053] ^mmwizm^xt^hv^mmikfe, m.^i^.n.^m'w-m^nuK^x 

(DX^4>h^mm^ ittte^BE^J^&VvC. #SMZ&&tZ>ifi. mRNA^c 

[0054] ^mmm^m ^x ^-^y^v-r—i ^&&ife6a?yaME^$ 

[0055] *K»I#n:33V vc ^^y^T^H^— j ittte^Sr^— Ki"5»»E3?!ldS 

5^iB^rj^LT«. 09*.fif, (Y) NCAG(n>ll,Ntt^ic©4£S)^#tfbH5^ 

n 

[0056] ^9>f^K^— kxzf^XTf-fr?*— bit, ttm<DftJ&lt&=tt:=*-- Ki~5 
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[0058] *W*B#^*5V ^ r^ij (transposition) fctt, ^Afc£©gfc^^Jb0>ik5*B 

[0059] i/hnh7^JKy , v^^^^tg^Sr^ri-^d^^*. H&tf * J^Ttf>£5 f-L 

[0060] 03A43«ttJ«|g3BSrfflV>T,±|B^WTyfe-YS:|ftW , t'So CA)^*— 

-e^08?)Tneo5t^^mi"SJ;5^, neoitte^cDcoding^ft^neoitte^ 
«^fn]#^-r^hn^|agbfcneo^-fe5/^, IAPft^-Jf At*5(2)„ W A&<D4 
>bv><D\»ltmAPbmj3fa1£i>K neojt^^«IAP{d*fUT^[Bj-e*>«9> 
ttneo^-feyh©i:^SrKte$*S-i:'C^h^:^bfco SD, *:/9-Y;*K*J— ; S A, X 

Wtti&h/t\ neo»fc^codmg^ffi«/&£*U MteG418iiH4^&5 0 

[0061] ^mum\^\ t^aj b\t, mkK-r>\ ^xnJBcrz>b%^ mst^^-tmu^ 

&£ti%Z.b^^ 0 

[0062] ^-Y^— >3^^^PCR (ligation mediated PCR) bfe, #^tf>IE?fJ<£>JlfflO 

-dna^l, a m&mmftmzmfe^tczf^^—bv^x—mmfttezf?^ 

•^—XPCR&fT0^bK£oXMfT~i~Z)Z-bfrX%Z) 0 
[0063] ^JBWtefcVvf. h^^^^^^JtCfflVN^^^hn^^^yv^, f*9B 

[0064] WhPb^^^^lftHB^LTte, ffiStoE^W*#tf W5, 

[0065] l/hnh^^/K^^fC^, g b<DfctiL&MmX%?>mm, Ub^b^^^O) 
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[0066] uh*hy>-xtfy?>mMz®:-$itiZ>1®Wa'£, m* temmmPl 

mm^mmir^t^x^ 0 ^mm^^^x^ hy^^^mm^tc^m^. 

[0067] ^mm<DYy^^J^^y^^M\m^ ^Yvhy^^/z/^&mBMW&i^t? 

^ffi. (founder) (MlWftJt rtT?fc<, r<£>#iffi (founder) &mfc$k±£thZ)by^y> 

[0068] T>NAmby>^l/^-±hy>^f— ^(DftfeTXVNA±.(D-B—<D{&.WLfabWi 
[0069] ^thKttVXUhvhy>X#y*^i*. fe^, &m^&£Tfy*/J*~.<DWA%mCX^ 
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^(D^t£h~r, y/^^flcfjiisv ^xmm&)&z>i< ^^m^^m^WA-r^b^x 

[0070] #93aB#fc:fcV^r^3fcJft^jfc«. ^0^<Djt^^^{^J;oT^A$^- 

^HS^^^ff^— ^7— fclfcti, V^»tt#^-3t^?- (neo 

K i^y— V^^^^® (GFP) % ?xi7J*7^~ =a— yVT-fe^/Vh^V^ai^— *£( 

CAT), ^*/i^^(^J^«»e^#Alb^©J*«SME^*fe<o) 

If (lacZ) . /V->73i9— ^ (LUC) , teXTf-f^V^mMMm^ (IGF) ft2fi&5 

[0071] h^^s?*^ tr9£Ma<o— (DMMMWilzm^X, #^/<?WttMfafrb<n^f&<n 

o ?L JhJBu (Wft, m^fc^lP^tp-e^m^iti-^^n^-^-^^n^tu 
•cv^o ^«t5*t©tUTtt. *^y^o*-^-, •r^Stt^^^Jt/TO 

^tufe(cpss$tu^v \ am^v/^^^Mrt-e^^^^s^jti-^fcfeo^ro 
&rzx.m&£.m't&y— ^tcte&ffib\^xmmttzb&x%z 0 znbtttt 

[0072] mm-^m 
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E^f^ftbfch^^^-y^tt^xD^, turn, tt-nmmt, &tt}-±jEmz.f& 

[oo73] *mwxm^^btiz>mm*. k<D^mmM<Dmmtckx.^ ^M^mm^mm 

mi/mm (fekTUi. ^^v-r^m. -yy^-i-^m. $fc#&3S> mur^m. n 
$m. m&m. Mm. m%W}Voftk*) m^m^tm^hti. xmmKi*. mwm 
mmz.i*. mum, m&m. nnm. &.mm. m^m. &&m, ik&m. Mm. 
^mm. mmm. wmm, mmm. m*m. w 3 ? @ , m^m. mmm. *rv*? s fc 

xFtfLb<Dm&tot£kx%>>omz>o 
[oo74] k*sv ^x, m8&tt&k£tizm&, ^(DXo^m^nif^xo^wmx^x 

•rz>i><Dxh& \ &wmwiz&\, ^xrffi& &-g}kte. K&*smicm\<^ 
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tfmfbfrZo lmmmmmx^ *mw$mi&b-fz>wmte. j&m. turn, a 
, ^m. &m. jffb$, wm. m. wm. m. mm. mm. m. mm.mn. mmteztf* 

[0075] ^HBf^M^rMlj (tissue) bte, ^mm±m\^\^X, 



±mm. w&mm. mrnmm. nmsm^tiz.m^ti^ 0 w.mx\-&. 

[oo76] ^mmm^m ^x mmmi tn. g ^mmm^mu ^wtm a-^t>^mm 
( rpiuripotencyj ) *^-$-z>nm*\ >>% &mmi*mi%. mm^mm^n-tct^iz. 

fth\z.mtE-&ti*£\\ &ox. *mxxte, wm^mm^m-r^t^x^ 



[0077] «3jjffl#(;i:^TrM^j£te % 3^. m^-^(D^mmm^<Dmmxm. 

^mm^tix^^^tcmn^x\^^ 0 ^mmm^^xmrn^ti^mmn. 

^mzft&^%h<DXh^xh£<.Mte*&^£tifc.h<DXh<>xh£)<\ 

[0078] *wmw^£>\, ^T rmmztvta tit. ii^o^^^v ^x^mmm-t^mM^ 



WO 2005/054463 29 PCT/JP2004/017307 

*>mk& * ^-rs^f-^v ^xjimwrnm^mmircy* ^ (flanking) mm (bp 

[0080] *w»i#t!:*3V vrr^Mb (Ufc) ^Bfi^j fct*. ^tg^J;^S^#^kUfc*0Jia W 

ikmmm, fowzmm, nrwrnm. nr&mwmm, nmmm, sk 

Wf*i&», &mmm, ^mmmm, mmmrn, Kitmmtezimtfbti 

[0081] *wmmz&^xt*kvomte, ^^ut#?su#5i^^^#:^l.t#^l# 

[0082] (£^-#^£^) 
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[0083] ^am-ete, rjt^-T-j^, r/jfy^^w^Kj, Wrf^w^Kj*3<wr^ 

y/ADNA$r^tf2;fcf(DNA, ^.tt^cDNA^tPl^^DNAC-fe^^) , 

[0084] %:wmmz.%>\, ^xnm w*.t£. mmnm, r^/mmm^ti <d tn, 2 

80%, 90%, 95%. 96%, 97%, 98%*fcte99%l^— X&>Z>Wi&. ^fob&m.fc 

t*)<DmM&}tte. ±mmmz.io^x, &&&m&&#i^^ (m~) t?*?^ 
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[oo85] Wi^MRv^m. 7z;m&n&£Tfimmmm<Dm®L&. in— 

7^— *3rfflVvC#tti<*;it5o PI— tt©tfc5(tW:0!l*.ii^ NCBKDBLAST 2.2.9 
(2004.5.12 #?T)«rfflV^fT5ri:as-C#S 0 *M*B*m*5»t5l^— ttOtettiiSfftt 

[0086] ^0^»i#{^VNT^ffl$ti^fflMr^^^®j, r^-<^Kj, W=t-^^kj 
[0087] *m»#^*5v ^TtefflS^JBi&rsKy*^ w^kj . W=f^w^Kj „ rgtBfc 
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^vh^^g^ti/fcfi^^y^^v^-^K, ^-y^^^^K^ovh^^s 

^ai/^v^^ifjjv-h^ (phenoxazine-modified cytosine) "Cfiife$tb/t:BI 

$tfM-y =f j^w;*-^ h\ dna <£>y ^/&5 2 ' -o-^n tvi^y *-eg&£ tvfc 

^a^e^tL7bga^J^^i-5-^(C:J;?)^$tt#5 (Batzerib, Nucleic 
Acid Res. 19:5081(1991) jOhtsukat^J. Biol. Chem. 260: 2605-2608 ( 
1985) ;Rossolinie>, Mol. Cell. Probes 8:91-98(1994)) 0 fl'stytttKl'&a 

[oo88] &mmmz.m r?*^ w-^kj *s iHs^asy^^^/wc&o-cv ^^u;*- 
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^j-Y-mm (pna) tf^-ntiztf^ ^ne>^is^$tov\ dna«, c dna, tfs 

i^DNA, -^^DNA^-g-tfo 

[0089] loco^jg^fc^ov^, &mm-z. jimz.ft&i-ztt&Mfc^mfc. ^m^. 

o 

[0090] i^(D-mm&m\z.$o\^x, z.thbT*smmm<D& : g. mm^) i*. ^m^^^x, 

[oo9i] iocon»^^*5v nt, iiiezKy-^-m, ^it^T-^Mfl^ ^ 

< «97%^@ P^CO^-tf o 

[0092] ^ilffl^cfeVNT, mfclrZiT^sm-iLtifemmbte, ^ti^tih^V^^ 

[0093] ^ik&ss^&vv-c, mfcirzrmm^mx.\^mMft^,tfv^^tebibte 
mza<D&m%m^^xm7£-rz>z.b&x%z> 0 l^ot, ^j^l^ ^mm\^m 
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s 0 ^.tsftm-rsa^m, f/^—z^—^mm -r*uf , ^mmtm-^ 

*KJNH#^*5V ^-cm<D#0f {cfB^tbSo #3£W-Cif , ;K&J:5fc*fc3tl£«fco 

C0094] ^^^a#^*5v^-cr^^vbj^{i x ^*o^y-<^K*fc«^y^i/^K( 

if. ^OA^TIS^L-Cte, 2Hy^^K(D#^ % 3, 4. 5. 6. 7, 8, 9. 10, 15, 2 
0, 25, 30, 40, 50&£Tf%:]nSl±<DT^ym&mf £>*K ^©A*ttt5IJf Lt 

vvfcv>s^^&h^$(0»l;tff> nftif) Tl6i:bT«i§j-e*)t)#So 

, atfy^W^-K<£>#£\ 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 40, 50, 75, 100 

^©li^lTti (*fcif #Ux.}f _LT10%) ©t>©t>-g-i? r^^m$tv?, 0 ^ro 

^^^afi?$ns-<#T^o *3PJmf , ^^Ynv^^/iyt^tvxm^ 

te^tt(-TV^^-if (integrase=yVA— (D#A?£tffl3$i) 



WO 2005/054463 35 PCT/JP2004/017307 

[0095] ^0J«w#^*3VNT^ffl$tb5^mr^^j^fi, ^flcjcigigi-s^Srv^o 

[0096] *mm*K*3^xr&#}kYiL* &m&tftt&ft*fc&w\ wsw. mm. mm. <m 

*^/^ic. ^y^^K> ^-y=f^^K, tfy^w-^K, ;*-y=ww- 

p^l/^K ^^(^J^lff . cDNA % y/ADNA<D£5&DNA N mRNA<£>J;5 

^^(#iRk£, -yVADNA^Tt^cDNA, fc3V>H:PCRfc£fcJ;oT^j£&h/;fcDN 
[0097] #W#IB#{-*3V vC r>fb^^J fctt, ii^«>fb^ftlllfSrfflV>T^$4x#5i- 

[0098] ^KjNB#^*5V>-cr^^6«j«ttji:f*. &5H^ tfy^^Kjfcfcfcfc* 
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<D&mz£oX&:7£-tZ>~b&X%Z> 0 ^(D^^^m^.Ty^(D^mbVX\^ 

m%.u. 4>h^x^m^fitcneomB^m^R}^(Dmnxnmm^tix, 

&G4mzMirZM&*mni-Z^btj:b*&mtfbthZ>o 

[0099] ;£l?J!*B#{;L:JoV^ ^hV^^h^WX^^V^4^^]}^^^ib 

fcSVMi?^— ^S^ODNA^H^kLfc^/V^— SrJBlvT\ 0. 7—1. OM©Na 
C1#&T\ eSC-Z'^WyjH— ^a^SrtTofc^ 0. 1 — 2{g^^<DSSC(salin 
e-sodium citrate) $g$c (lfg^^SSC^^<Dm/#teU 150mM M^'i'hV^ 
% 15mM ^3i^lH-hy^-t?fc5)^V\ 65t^Tt7^-»f5r 

^{C«fct)|^j£-C#S^y^^W^KiSrit*i-So ^^CfW^^-\ ^3^1*, Molecula 
r Cloning 2nd ed. , Current Protocols in Molecular Biology, Supple 
ment 1— 38 x DNA Cloning l:Core Techniques, A Practical Approac 
h, Second Edition, Oxford University Press (1995) ^OH^#^|S^$ 
tlX^Z>jjmz.mVXft5Z.btfX%Z> 0 ^X\ XhV>i?x.>hftgkWTX^47yy 
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[0100] ^^^^{vi^v NTr^n— :/j £r±, wvtr hn^it^/^Tc^-r^tf^^^y 

[0101] M^^-^^UTfflV^b^^^^b-Cf*. g ^^«5t^(0^iB^J^ 

o^ig^t-^^w^K*^ soo^-ts^w^kso. mmmnx&omz> 

<£«9#mXte. ^K^80%*@l^ $<b^£f;£b<te. 90%*B|lr|&, 95% 

[0102] ^^•(-^t. rti j ^ctfctt4if Wfc^v 

^i&SgH^IJ^^mi'-t^V^o n,^&)t£$iMbL>Xfe, BLAST (Altschul et al 
. , J. Mol. Biol. 215:403-410(1990)), FASTA (Pearson & Lipman, Pr 
oc. Natl. Acad. Sci. , USA 85:2444-2448(1988)), Smith and Water 
manfe(Smith and Waterman, J. Mol. Biol. 147: 195-197(1981)). 
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TJ^Needleman and Wunschfe (Needleman and Wunsch, J. Mol. Biol. 48 
: 443-453 (1970) ) ftg&mtf htl^^tlh^Wi^tht^ \ ^M^WZtkmt 

±4) , PCR&iU? in situ/^^y^if—v-a^^^^if^tl^^^tl/ibi-PS^ 

[0103] ^mmw^^^x^m&^hv^j^h^Wii-t. mmnmicm^xmi&nfa 
xfffimzmir&mmzxhvyi?~>hf£^}<Dmi^ o. ooism mt-rhv^^ 

, 0. 0015M f^ym-rhVVJ*. 65— 68^3, £fc«:0. 015M mt^hV^^ O. 
0015M f^ym-i-h])?^ &£Tf50% tfvKAT^K, 42 C C-Cfc3 0 Z.<D£?teM 
S^MJ^^^h^^ft^oV^T^^ Sambrook et al. , Molecular Cloning 
:A Laboratory Manual^ Hl2Ji35U Cold Spring Harbor Laboratory (Cold 
Spring Harbor, N, Y. 1989) ;3o<£ IF Anderson et al. N Nucleic Acid Hy 
bridization : a Practical approach x TV. IRL Press Limited (Oxford, Engl 
and), Limited, Oxford, England£r#l$cD~£; 0 !&mz£<Q^ J^hy^v^^KC 

o. i%?v-ifcti7VK/5:>\ o. i%7Kytf~/MfnyK>\ o. i%t°ny^^hy^A, 

0. l%K7 ; V/Hpft^^hy^(NaDodSO 3;fcteSDSh Ficoll, Denhardt*g?&. 

4 

fltc^m^DNA ( £fcteSiJO#*BMlftDNA) *3 £tftM^r*l^ 

>X&Z>&, m&mWzMMhitfz, &ffl£*t#5 0 -jft^SsJn^oiiS^J:^ 
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mw.£tinz 0 ^y f v^if—>3>mm^ pH6. 8—7. 4xmm^r^>^ ; 

±L~e&>& 0 Anderson et al. x Nucleic Acid Hybridization : a Practical Ap 
proach % ^4M, IRL Press Limited (Oxford, England) &0ffl<DZ.b o 

[0104] DNA-mm^femmmz^z-zmTkisXi^ mmms.^ M^xximm 

ZtiM. ^HhfD^^mm^, ^LTM&5gE^JMi*t£<7)DNA^^;/y^K£r 
£.oXWL%&lnMZ>o 

TmOC)=81. 5 + 16. 6 (log[Na + ]) +0. 41 (%G + C)-600/N-0. 72(%* 

[0105] *wmwizte\,^xr^mmzxhv>i?^hft$kft}bi^ mm^hv^^>h 

it-rvvy^ o. 0015M f^m-rvvv^ 50—65^ */t«o. oism mt-r 

h])VA>, 0. 0015M ^^^-f-hy^A, 5o£tf20%yfr/lsJ>>T*h\ 37— 50 < CT*fe^ 

o ^!li:LT, 0. 015M ^hy^-M^i/tK so^CtDrcpg^^xhy^^v^j^^ 

[0106] *M#K::*oV^r;f5^j t;i;*hy>^^&^#t rcpg^j ^j>y^>>^K^ 

o o. oism ^-^y^-l'^-XJi^/^AT5K^u^-^v^T, i^b7t 
sv^dna(ds!^m{*, mix:x&z> 0 65°c m\>c^^mx<Dmm^^^x 
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[0107] ^)20^W^K*-e<D^-y=f^l/^K3? s ci— ^ICOV^T, 1M NaCH^ttS 
Tm= (lo(DA-T^S^o$2 < C) + (lo<DG-C^S;*ti-o$4 0 C) 

{cioT##t$tL§ 0 ex^^^-hy^j^ssc) fc&ttSi-hy^-f^ 

iSSfi^ lM"Cfe5 (Suggs^>^ Developmental Biology Using Purified Gen 
es, 683Mx Brown*5j:OTox($i) (1981)£#flgTC£) 0 
[0108] l^hn^^/K^V IAP^W^K #^5fefeg<DIAP^W^b) ^fcfi^ 

);500mM y^^hy^A(NaPO ) ; ImM EDTA;42 < C(DM^^ 7% SDS 

4 

£-^t?W:/y^if— v/ayifl, ^oj;T^^:®^J^2XSSC(600mM NaCl;6 
OmM ^^^M-y^A) ;50 , CO0. 1% SDS^tfgfe^M»^^J;oT^S$ 

nais^hy^^^h^r, £feK#f£b<{«iC#j ^50^(0^^01%^ v-ifo. 

?f (BSA) ; 500mM y^^hy^A (NaPO ) ; 15%*/V AT5;K; ImM 

4 

EDTA; 7% SDS ^t^^/y^if— v'aVMWf^ *3£tJ ? :*:JClftt-50 < C 
(DlXSSC(300mM NaCl;30mM P^l/^rVVVJ*) ;1% SDS^tf?5fe?#- 

M«^}-J;oT^a$^iS^hy^^vb^#T,^^*L<^®«)^50 c €(D 

SS^m%^>'lftL?#T/K7^(BSA) ;200mM y^^hy^i^NaPO ) ;15% 

4 

*;W$K;lmM EDTA;7%SDS^tf/^^y^"€— ->s^W&W. 
&W&)fc65X:<D0. 5XSSC(150mM NaCl;15mM ^3i^-^hy«>A) ; 0. 1 

% SDS^tfSfe^«^^J;oT^a$tb^^hy^^^^#Ti-iE^J#^- 

[0109] ^wmmK^^xt^ti— -7\tfe. ^\?v*&£x$/tt\%^\?T£t£¥<D^?v 
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4>&< bh 1 1 <DTgW£tZ>*?is^VM<D, 4>&< £t> 1 2(D5S^i--5^^v-^-^KSO 
^^<^l5^>3Si^-r5^^^K*o, 'PK<bh20<DMffi1rZ)^?]sJr'?-V 
KStf\ &K<bh40(DmWttZ)^?uJr?-Vg:<D^ ^t£<b^50<Dmfc1rZ>%?^* 

_h3&<Dl2^*j-L-r, 'pt£<bh70%1®W£, £W~£V<\^ 'Pti;<bh80%ttmt£ 
[0112] it^X^S^*5V^il^^-r^— tbTffiV^^>tl^^^^ L i:LT^*, gift 

bT&&mT&mmffimbmm&)^ bh8(Dmu-r^^u^-^M<Dmm 
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$tt5^SftiB?UH:tt % _h^OSE^J^LT, ^&<^70%fBP&, J:«J»*U<tt. 
SJw&<M>80%tB|gJfc. £^#mXte, 90%*BH^ 

ott)<J:<^yt 0 a-^ya^7A(^x.(i s LASERGENE, PrimerS elect, DNAS 
tar) %m V v-OfTo-Ok <£V \, i^^^M^— Srffl V ^"Cfcl&W fcffl V 

[0113] ^W*0#l-*3V N ~C r^fh— y J tftiS^SSSritlNc-t- So «feoT, 

^B^HfiE^tV&o ^Jx.f^ Geysenb. Proc. Natl. Acad. Sci. USA 81:3998 

( 1 984) (mmotim \z&mftmm&^z°h—zf<D$LW*&:m-fz>tc$> i^mMK 
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tri^^U^UT'fb^^^i-^cfeO^j^^iT^Geysen et al. , Molecu 
lar Immunology 23:709(1986) (Mfe<D&ft\ZttL>XT%^&fin13E$:&'t-Z>'< 

[0114] tot, ^^KSrg-tf^tfh— 7b\^XfemtttzJbK\'Z, 'J>te<kb3T$;Wt(D 

fe5TK/m. 6T^/m. 7T*;m, sr^/m. 9rs./m. ior^.ym. isTsjwt. 20 

Pepset™(?9rtv))&m^xmmmmMizikmirz^b&x^z> 0 
t\^<>x.^^um^mM-r?>m^\mLxh^\ 

[0115] *M»#^43V^fc5^i^^*^tt#y^^K^r#^^^3g^i-5H^Ji: 

Mm^mm^^m^.nMb^mm^^M^xmw^mm^ir^mm 

[0116] ^K*ffl#^*3V^rH^J (agent) £LT{3\ IcS^S g ^^^-fSr^^-c^ 
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, cDNA, yyADNAO«J:5^DNA, mKNAfDXyteKNA&St?) . ^V^y^JVV 

[0117] *WMm*Xtiimi$tiZ>r4b&M} ri, ^©aisij Rrtg^>fb^SC*fctt^Sr 

xmnz>« 

cons] *.wmm\z.&^x\mm&ft*ib^ ti^ftfcot, utfm&f-m&'\^i£ 
[oii9] *wmm*px&mtstiz>mm£i£z>) j t»> ii:^^)*fcfiF B m^£o 
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[0120] (aKy^^-K**:tt*y5?^2i-^-K©afe*) 

[0122] _hfBcoj;9^^^tfi-^l^{-> T^/Sft©W*ttti»:ds#Jt$ti#5o 

fit, — ^te^g^Hfr^SfebfrrVVSGCyte. J&itFDoolittle, R. F. J. Mol. Bi 
ol. 157(1) : 105-132, 1982) Q T^/M(Dm7k&)&Wfe. ^.f&Vtc^s^WV 

+ 4. 5);^y>-( + 4. 2);t»>f'»'( + 3. 8) ;7xr:;l'77^y(+2. 8) 
/V^>'(+2. 5);^^ ^(+1. 9);T^^(+1. 8) ;^y^(-0. 4);^ 
^--^(-0. 7) ;-tV^(-0. 8) jby^h^r^C-O. 9) jfnv'yH. 3) ;^ny^(- 
1. 6) ;fc*^>^(-3. 2) ;^^>m(-3. 5) ;^/V^5:^(-3. 5) ; T^^i'ifc 
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(-3. 5);T^7^(-3. 5);Ui^i/(-3. 9) \&3LTfTA>*e~ls{-4. 5))XhZ> 0 

[0123] $bz>T^;w&, mm<Dm^mmi^ir^m<DT^ymi^mm^x , -£lt#c 

554, ioi-s§-^fE«$*i£J;5^> WT^TKtt^^T^y^^^fJ^^T^n 

TV^:T/l-=¥— ^(+3. 0) ;y>>^( + 3. 0) ;T^7=¥V^( + 3. Oil) 
^( + 3. 0±1) ;i?y^( + 0. 3) ;T^/^=¥^(+0. 2) ^A-^^C + O. 2) ;i/y 
v^CO) ;^.W^-=^(-0. 4) j^ciy^C-O. 5±1) ;T^~^(-0. 5) ;fc*^$^(-0 
. 5) r>^T-f^(-l. 0) 3) ;>*JJ^(-1. 5) 8) 

tz^v^(-l. 8) ;^n^>-(-2. 3) ;7^/VT^>-(-2. 5) ;&£XfhV'7'h7TX 
-3. 4) 0 T^y^^|^^^^m^C^Ud-o^i:U-C^^^#W^-^x. 

7^^mW±2^X^^bi>mipX,<. ±l£X\HX$>ZZ.b&£.<9&&L<^ &£Tf 
±0. 5£k\*lX&Z>Z.b&&blZ-X'9&tiV\'\ 

[0125] fclfcfif, TiB^RNA^K^-^*!^ #j£<DDNA3R^^teT/^U^#ft;b£) 

^^(DT^m^— ^-r^(D{z^m^^mmx^^b^mm^^^xm 

%HXh& : -7^L^;VTy^y (Phe^fcteF) UUUtfciiUUCn^fv'y (Leu^fcteL) 
UUA, UUG, CUU, CUC, CUA^TtfiCUG^yn^^ttle^fcm) AUU, A 
UC^fefiAUA??^^-— ^ (Met*7t f*M) AUG^y ^ (Val*fcteV) GUU, GUC 
, GUA, GUG-fei;v(Ser^c^S)UCU > UCC, UCA, UCG, AGU, AGC^ay 
> (Pro^fcteP) CCU, CCC, CCA, CCG^W^^(Thr*fcOT) ACU, ACC, 
ACA, ACGT^>-(Ala*fcteA)GCU, GCG, GCA, GCC^iXV (Tyr^fcte 
Y) UAU^fcteUACfc^vV (His^fcteH) CAU^fdteCAC^/l^^ (Gln^fc 
teQ) CAA^fcliCAGT^^^^ (Asn^fcteN) AAU^/USAACy i?> (Lys* 
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•JtWQ AAA^fc«AAG7^^^yi (Asp^fcfcfcD) GAU^fcteGAC^/V^^ 
m (Glu^fcteE) GAA^fcteGAGi/^-f > (Cys^fdteC) UGU3;7t teUGCTVl- 
^^>-(Arg*fc{iR)CGU, CGC, CGA, CGG, AGA, AGC^U^VCGly^fc^ 
G)GGU*7tfiGGC*r5l«GGA*fc«GGG^-ih=3K^ UAA, UAG^fcfcUGA 

b&X%Z> 0 E. coUO^o^ig^Kvffl&f*^ Krffeas.fctffcM^o'rtf) 

[0127] (^-^) 

*M»i#^*$v^fflv^nsffii&r^j^ stfy^n— ^/Mft#. ^y^u— -*vv 

2 

[0128] #W*w#*^JB£fr5J«r^/^n-- ^i4fitfK]W:, l*l®ftin;ti^fcffl£#1-5 

fflf&fct, £&&?v-7l)>'ft?'t!:lbmZFabft^ F(ab') Fv79^ 

2 

<k%SXW. Z:LXSXTX'£y-tftiz.^M&tiZ>o 

[0129] 1-As%im±. ^&ftm^m^m&ttoftfflG(W£ft.KohLer3S£Tfi 

Milstein, Nature 256:495 (1975) )^7t{i^r<D^^(^fR{i N BuckPp, In Vitr 

o 18:377(1982))^fflU-CH^$tV?>o ft^lftt-te, ^V7&fctt. 1 7yY%:, 9ls 
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[oi3o] ^mmwizm^xmrn (antigen) tte. ^^^xox^mm^^riM 

%&M<DmW&^o ^mMm^^^X^&mi (immunogen)£te, ^iWM^ 

[oi3i] (m.&*mm 

^mmm^^^x, mmmm^i^tcitm^^^yhibi-t, tmnm^m^ 

m^^hbm^&ttx&mirz-bh&t^ ^mm(Dmm^t.M 0 

tz.i-mmmmmx-h^ 
[0132] *wmmKte\^xmfci L &m^\,^xnA-rz>m&. \<<#9— ^tzmm^ 
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WmmzwdM&hZJCfoiMZ-i^ Sambrook^, Btfffi) KIBtt&IVCV^. 

[0133] ^mmm^^xm^^— jtra* m^MB^^m^mm^mw-r^ 
mfc*<D£Dt£m$i^— &£Ti. &^>*y— &mw*.t£* w^m 

[0134] mmMMZtt1-ZffiMX-'<?#--bVX\Z, pcDNA3 ( +K pBluescript-SK ( + 
/-) , pGEM-T, pEF-BOS, pEGFP. pHAT\ pUC18 % pFT— DEST™42GA 
TEWAY (Invitrogen) 1£}?&M&&tlZ> 0 

[0135] »^jjTOfc*rt" %>M&7L'<??—bL,Xfe, pcDNAI/Amp. pcDNAI. pCDM 
8 (I vf tli>7"}-=i*/£V) rfj|g) , pAGE107[#^5p3-229 (Invitrogen) , pAGEl 
03D. Biochem. , 101, 1307(1987) L pAMo, pAMoAQj. Biol. Chem. , 26 
8, 22782-22787(1993)], ^^^^^^/^(Mxorine Stem Cell Virus 
) (MSCV) lcS<5WcWhn^/W^^^^^— % pEF-BOS. pEGFP&W 

[0136] *t^*Wia^*J-i-^m^^^^— bVXfe^ P PCVICEn4HFI\ pCGN1548. p 
CGN1549, pBI221, vBI121ft£&mtf btl%&^tlbKm7££ft?&\ 

[0137] *mmmiz.&\,^xr*— ib&, m^m^^^^m^—v-r^m 

[0138] ifWWm\z.&\ m: r^n-^E- — — j (^fc^^n^e— ^— iE^I) mfc^ofc^ 
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[0139] ^^jw^trfev^-rr^^N^— itfe, gfftmfc^&mm.gi^zigitbztcmzm 

[oho] *mmmz.m ^x rinv>i7— j mB^mm.^m^m-^'t^mm^mir 
[0141] &wmmz&\,^xmw}»smz.mffi£thfr(z>) j^t*. mm<Dmm<Dmua¥Wi) 

mm^xmmt$thzzt&mmxhz>w?&&frz )o 
[0142] ^gami^-c, mmft^zmmzmA'rz&ffite. H<Dx^mmx-hx<. 

Ausubel F. A. bW> (1988) % Current Protocols in Molecular Bi 
ology, Wiley. New York, NY;Sambrook Jh (1987) Molecular Cloning: 
A Laboratory Manual, 2nd Ed. $5 XTf^ Cold Spring Harbor 

Laboratory Press, Cold Spring Harbor, NY N ^M'M^M^^M.^^'^A 

[0143] */c. (DmA^WibVXi^ MmiZ.r>NA%:mA'tZ>±T&<D£yttmxh 
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if (Mx.it. y^sb&A^Ags, y^y— Ajfe, deae^ev*^:^ ^wh^w 

^rcn^^^CProc. Natl. Acad. Sci. USA, 84, 1929(1978)], ffimV^V 
A&(J. Bacteriol. , 153, 163(1983)]. Proc. Natl. Acad. Sci. USA, 75, 1 
929 (1978) &M<Dj3&i>*mf htlZo 

[0144] &mmtt&\,*xtmfc*m*Mm}kt& > mmmnmmtt=<—b*-rz>i>K * 

U^^y—^htfi^flX^^^M^mfhtl, Effectene Transfecti 

on Reagent (cat. no. 301425, Qiagen, CA), TransFastTM Transfection 

Reagent (E2431, Promega, Wl), Tfx™-20 Reagent (E2391, Promega, 
WI), SuperFect Transfection Reagent (301305, Qiagen, CA), PolyFect 

Transfection Reagent (301 105, Qiagen, CA) , LipofectAMINE 2000 
Reagent (11668— 019, Invitrogen corporation, CA) , JetPEl( X 4) cone. ( 
101-30, Polyplus-transfection, France) ^.tt^ExGen 500(R0511, Ferm 
entas Inc. , MV)teb*&mfbtl&&ttb\zmfe£tlt&\ ^ISWK^VvCtt, 

[0145] mte+mAjfrm-z, rn^rnn wz.&. 1™^^ ^t^cDmA^Mmm (^a 

[0146] *WM%\z.&\^xmW&&W\b\Z, ]&'msmz£oXftMi£fttdtofati:l?<D£. 
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o 

[0147] ^m^m^xmm^ni¥^z^xmm^mmmm^tvs>m^. mm 

^cMoMMblJX^ Escherichia!^ SerratiaJIk Bacillus!! ^ BrevibacteriumJI 
„ CorynebacteriumM^ MicrobacteriumM % PseudomonasM&£*^ll"f~<5Ifi^ 

Escherichia coli XLl-Blue, Escherichia coli XL2-B1 
ue, Escherichia coli DHl£S#||^$tL£ 0 Jfc5V^W\ #$gWX}*, Jzt&fa>1)*b& 

[0148] ^mmm^^^xm^m^^ti^m^xmm^rin^m^m^tL-xi^ ^ 

lfiL#lM, HBT5637(#MBg63-299), Kh&mmMfaWJ:¥&m?Z>Zb&X'% 
Z> 0 v^^xn— 7H5|&iLtfi, ps20. NSO&£\ ^yh'^n— ?i)fiiLtli 
YB2/0&£\ thJ^J^W|j^J^^bThtHEK293(ATCC:CRL-1573)/«(:^ % fch 

eifiL^^aiia^uT«BALL-i^^% r^y^^Kyif/vwiiaiJia^u-cttcos-i, c 

OS-7, fch#fe^»IIf&JKSK-N-SH, SK- 

N-SH-5Y, ^^#S^^B^fflNeuro2A^if^^i|^$^o fc5V>{3\ ^KT* 

[0149] ^mmm^m^xm^m^t^z^^x^m^thm^mwm^tvx^ #>v 
[olso] frmmmiz&i, ^xmrn^mmuttx.^ mRNA^m^ ^v^y°^mm r*& 
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ELISAm&fzteKLkmte¥-t>m^&tlZ>o TWiitf, DNA7K ^ 

E\ (5lP*tfi, jSWiaX^!SiJWrDNAW^nTW^*3SfPCRjSfej)^je<«tK$^ 
tV^ 0 ynT^yTW^oV^Tfi, Nat Genet. 2002 Dec; 32 Suppl:526- 
32MP3£$*VTV V5 C mfctt&iDftlJrmbVXtZ* ±mzMZ.X* RT-PCR, R 
ACEjfe, SSCPifc, &g?ifc|$ifc, two-hybridv-^A, ^fc^nfSgR&^^f 

mmm- ^mw^w^r/K mm- (2002)^^^12^^ 
xm, *wmmz#i\, ^x^tLbcD^mtt^x&ntvxmm&fiZo 

[0151] *mmwiz.&\, ^»^, ^y^V'^-K, ^y^^K^Mta^^© rmm 

[0152] ^K«WS^*5V^r^m*J^f*^ g^^M^lCjoV^T, aKy^TWlfefcfchn 

RNA^i$ti5Mv>5„ -?:OJ;5*lsm*tLrj4, #3IKtf>^#&J3vvrELl 

(DmRNAu^/vx&m^Lm&m? btiz* r m&&<Dmt} tit* -km&m^mm 
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[0154] ^w*ffl#^*5v v-c. mfc^tf r#M^{-^m-T^j £J3, ^Oitfci^ #^<£»£B 
[0155] 2|cM3W#i::*5V^r^^WSttJ^tt, fcSB^H^Rfcf, tfy^^Kifefctt* 

xtttkVo^ftmm*. mm&miz&\,^xmto<D&ffiiz£<>xffl7£~rz>z.b&x*$z> 

(Molecular Cloning. Current Protocols(^:K^i#^j3V^T?lffi)^if?r#M 

)o 
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[0156] jWff^*sV ^X r^ryhj bit, ii#2o^_h(D EMI^itT, JBH&ttS^IB 

MMZntiW fcxkmfobVXit, m*.&. *5>K >C>h9^K ^fxh?* 

LANteb&mtfbft%tf^frbizmfe£titf:\<\ mmmfcbvxte, cd-ro 

M, CD-R, ^l^S^/l^f^f;*^ DVD-ROM, MD, MO, 
[0157] (h9^S?3i=y^^«|) 

h9^^3^y^!>^«rfWt"5fc*©— B^kHWOOl/131 

50(Ludwig Inst. Cancer Res. ) ^SEft£*l/CV 3fcH#fF^4, 873, 191^- 
(Wagner et al. ) te, Bj| %m%&&fc^(DVNA(D^?ti4l'i?^?i/3^iz£ 

fl>7^#yV) SrrtHttDNA^jf Afc5V^$e>{cte^^r5r^-e, iDNA 

M. Markkulab, Rev. Reprod. , 1, 97-106 (1996) ;R. T. WallbJ. Dairy S 
ci. , 80, 2213-2224(1997) ;J. C. Dalton, Adv. Exp. Med. Biol. , 411 
, 419-428(1997) ;^im Lubon£>, Transfus. Med. Rev. , 10, 131-143 

[0159] *<D£5t£q>, mmo*E-mmb°x\ mte+mm&MVt* n #j£b-c, m&& (es) 
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[0160] m^^Xi^ tt^islsMBMBtt^^zm&M$l&&xmsv<D 

^^^;7^— £rffr&U ^Ufhvtfls— v'ay(a!)ESWai^At^ G418:|o 
[0161] Z.<D£y\Z.^ rtfti-^^a^^^^tt»LT,^tg^^bfcd^fc^ 

mx$>z> 0 

[oi62] mm<DmmuWk^fc*wm^*M, nh^td^^^mm^mm^xm^tz^ 

V^^S/Wi, m^x.ES»OT^-fe^i:l^^^, 1Mf^ns/^r^7\ PCR. ^ 
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[oi63] u>>u m.tEn^x^^hy>^^y^m^}(Di^mmmx^ ^m^MB^- 
[oi65] ^(Dtcib, &mteAte^mmzmiRmz.fmr -rzzb&x^ ^m^ak 

¥rm&W-3*Wi : X.$:ffi-mirZ>&ffitf8L g $*VCV ^ c Cre-loxP^ffl V ^h^*^ 

yb^-^yy^m^Zb. Cre&m^1r%mM*X(D%-i&fcTtimM£ftZ> 

^-e«, Crete:, loxPl2^J(34bp)£#Mlft^fgJ$UT. 2o01oxPlE?Wa3:£3tfV 

[oi66] mi&<Dmfe^^mirtt%zb\.xi?-i'Yyy7° m^hyyy) mm i 

. ^mftteffiA^^b^&MB*m7£<£>fc£><Dj7mXh& (Stanford WL 
. , et al. , Nature Genetics 2: 756-768 (2001) )„ i?— l/Yyyy*feX\3^ i! 
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[0167] it—i/h^-sr^m-vn* mx.&, ^9^>^xr^±^—mmt^VAi^m^ 

SrESM^AU G418T*il^-r^.^, ESUW^LTV 

51.^— ^y\z.xy>, $£^£&x-gai<£>^-fe^— >-^i" 0 r<D£5K:bT, s?— 

[0170] lOO^jfe^^^joV^, ^^^(Dr^h^^^—^^^^I^hcih^^^ 

[0171] tcjoV n-C « % 0fa©h9^i?ariy^4fc*^V^y — -^U#£«> ?V 

-^O^fc^bTi*. fllXLfi^— ^h^^fe&JBV^^aS-etS (Zambr 
owicz et al. ;Nature, 392:608*611 (1998) ;Gossler et al. ; Science, 2 
44:463-465(1989) ;Skallnes, WC. et al. ;Genes Dev. 6:903*918(19 
92) ;Friedrich, G. et al. ;Genes Dev. 5: 1513-1523 (1991)) 0 £<£>J:5t^ 
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[0173] — # i (DffiM&tt, fc&\,^X&&$nfzl'hvh7^7$>?^i/X'TJ±X£*) 

^mmmm&^n^Bioomm^/iy^T^h^^m^^^.t^x^ (g. l 

uo et al. ;Nature Genetics, 26:424*429 (2000)) 0 Bloom5ltg^£rPIfifj 
acyclin regulatable unit)(D£ytj:^&(D^Afe.^hvh9>Xtf>?l/i/^J>>b 
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[0174] ^rnxn, ^hnh9>^y>^^^^mm^tii^<DmM. ^^<d 



izftotz<Di^ *mm\z#>\, ^x^Bubx jlmz titers jtrefe5 0 

[0175] ^KcOi^^^itt^it^^tg^B^-r^^^LT. 9^A{311/hnh 

[0176] afrSfcWteJtftfi^ **5^*;^^&J^'Xx&fW^5££K:J:&, %03j3£l± 



fest^tbSit^oia^-c ijiov >t*h JBftt; 



-C#5o h^^^y^ (DNAM) -CfctU^ te&*ser5|fWardS|SS$*LTV^S^^ 

[0177] icfctiwr, mhfotz.Y7is^^^y?^m^mirz>z-hx\ mi$L&mi££ 



[0178] ^mmXit, ^h^^^^^^ < J;^9^^^AbTV^§7^:^e), 



r f ,r , 
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[0179] *&mtc&tit£. ^mw^mw^m \ m^^t, mB+mmMwvtutxD 
[oi8o] ^mmxit, *mw<Db7^i?~^y?^m*m&mmmb*i-— bvx^.m-r^ 
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[0181] b9^^=^fe*«>fWK:oV ^Ttt*fc^ ^B#B^5, 464, 764-5§-£r#; 

7fc®#fF3l5, 487, 992-^<£$&;^B#ff^5, 627, 059^#;#Pg2001-54 
337^-£r$g;Gossler, A. et al. (1989), Science 244, 463-465 ;Wurst, W 
. et al. (1995), Genetics 139, 889-899 ^ambrowicz^ B. P. et al. (199 
8), Nature 392, 608-61 lProc. Natl. Acad. Sci. USA, Vol. 86, 8932-8 
935, 1989;Nature, Vol. 342, 435-438, 1989;tt*klE^ [ls^W^M. ITU 

tp#^239d^256M;ffi^-(l995) lOfeE^BlJfllK^— Sf^^-ES 

[oi82] *W3tt»jc*5v»T. O^r^hi Mfc^-oivcg\&.$ft5^ -t^ans 

[0183] #M JNHSfcl&V a-c, ry^^r^h^J £ W\ &5«fc^V^T?h£;ftfc«5 ( 
<P i'^IM. 

[0184] *M*B*IC*3V ^Th9>*2*x=^<B*tfc££ft3 fc£ x h^^^yv^f^ 
[0185] *M«l*(c*3V rfb^ij « % 0ttt£7!l (#*L< Jifc^fca— 

fcti* -v**, -fl*. 73>K IfvK ^ PV, fc^v\ ?1Hf , -f7v#, -V 

^afcif) , &mmz.t£. ~vbv, e^x^if) , w£« *w^i?) , 
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m&m. m&m%.&. i/aVitBt/^ft&ftz&mtfbhz,, #mxte. mm*. 

-7^)-efc«9#^ 0 m<Df&&iA<^mx'te, mm*. ^(D^jvmmt^xm^ 
h^b^mmvx^^mmm^*. v-m x&<9n% 0 h^mmnrnxn^ mm*. 

x%>Y). *.w$l<\*. -?v*ttt\*^yhx&>z> 0 z.~x*mw(D3ima*. m^n 

[0186] ^mmmfc^^xm^hivzmwi bi*. mmm^m-r^m^mwxh'o. 

Ttvk*st? 0 m-^.^mmt\,x\*. mx-\*. b^^>. tt^. y 

j±t£t^4 *m^mtt^nwm^m-f *y)mi^<\*. mm*. 
-e&9#5o 4*t\^x\*. i?^tf~*m. ^^xmtDh&tfmfbtizfi^thbiz 

l^C. 4*(D&mbVXl*. Mx.lttl*m. ^y^V. ^yttV. h^tc^h. b 9 

LXl*. Tetep, Basmati, IR8, M^^b^mf hn^^nhicm&ti^ \ 

tsfo^mv. mm*, mwfc. mm^. mmmu. mwmm. ^xxfrn^-^-m 
zhMM-rzo mmm'gombisXi*. m. m. &£Tfi£?£b*&mifbtLZ>o mm 
Mj&(DMbLXi*. #/^&£xfmmmmmi&tfmift>n% 0 

[0187] 4^&<Dmyo<?>&\bVXli*^ Oryza s Hordenum, Secale. Scccharunu Echino 
chloa, -£fri*Zealcmi-Z>mVoftmf hfl. fflz.\*. 4*. ttJ>&. 
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[0188] *&m<o&m*mzm^bti&mot&. m-^.v<nm^mu^)xm, xm^v< 
ttx >r*fWMb-ea>5, $£>te0*ixf*, 4*xmnz> 0 

[0189] _hi&<0&4foU:*5VvC a^T-^^AS^fi^^P^^^aV. 

[0190] *MW#lc43V^«ffl$ii4^^/^^^— J4i^ho^/^^-<^— , TtV? 

[0191] ifmmm\^^X^Ynf7y(;V^\b\^ RNA^Titteff^WU i£fjte^B£* 

bo *&Wfc&\,^XtiZm&tlZ>ri'bvV'(/^<^??-- ibLXtti, Moloney 
Murine Leukemia Virus (MMLV) % Murine Stem Cell Virus (MSCV) 

o 

[0192] £f£U<te\ lsbvpyf/ua'ty?— bL-Xfe, pGen-% pMSCVftif&mfbtl&ft 

[0193] *mfflmiz&\,^xmm&tizm&ri?—>'b7vzfm)}bte. ^m^mm^m^. 
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[0194] ^mmm^^^X^J—^h^y-f^P—itfe, X^£^*fc^-cDmRNA^J& 

^•fey^— gp&Sr^tfDNABE^JSrgtf „ (2) ^m—*— &^ri"3 

tf % ftWi- (3) r*l£> (l) &£T$ (2) (D^^DNAlH^J^tf^^— # 

[0195] ±5^(Dj;55fc^7^T^-fe^— BB^JSr^tp^— l'V7ir?'<!?9— tt, 

^^A/Tr^V^ aHyA^V^/VfcUTtt, rAATAAAj^WktvW. - 
[0196] ^^K^feV^T^ffii-S^n^— tUTte, MClzftt— , RNA pol I 

[0197] ^5IKtC*5V^^ffl$^^^^— tUTfi, #y^*— v-^-T/^^^xn^ 

— (PYF441) Jfeif*5^(f fc*!^#*jh,&fcR£&hAV\, 
[0198] t£l*3V ^T«ffl*ix«^^9^K^— mmtLrXte, ^^hprtitfcT-^ 

[0199] ^ w ^x&mznz^y^xTf-tzfp—mmki.x^ thbci-25te^ 

[0200] ^:^ltB#{-*5V IV#— j ^^f c{ ^ IV#— ^— j it^^f* % 



WO 2005/054463 



66 



PCT/JP2004/017307 



0 -^/Wn^— if (gus), B -ll-jfyfh^—ti. ?v^yy^y— if\ 

^^h^— ^it^T-dacZ), T/l^y^^r^—ifilfcT-, Crel/^fc^— if 

J*3r^~^— Stfc^-teU -<^— iSr^a- 1rZ>1tlt>iZ.tizm£tlZ> (Joyner, 
A. L. ed. "Gene Targeting, 2 edition" (Oxford University Press, 200 

[0201] #^<Dia^j^i-^^-y=f^^w^K<D^«. ^k^kp^vnt^^kos^S: 

fflV^Tfr5wi^-efr % ^Jx.{^,Joyner, A. L. ed. "Gene Targeting, 2 nd editio 
n" (Oxford University Press, 2000) lZ.m^tlZ>j7&kX*ft?^b&X$Z> 0 3rV 

[0202] (^y— n V^) 
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[0203] *mw-?fe. &M<om8t&*&*36m<o&8tft s f-. xmtLtz.n.i/^^mm-t 
[0204] *&m<ov^^s^i/x : rM*m.* (Dftm\z.mmx*%z> 0 0dx.fi, 1) 

aiserib.,. 1995rEukeryotic transposable, elements as tools to study ge 
ne structure and functionj Mobile Genetic Elements, IRL Press, pp 

. 69-ioo) ; 3) ^##:<d^s, mn, m&&&x*fti?&mi&ttfe&mw&n<D 

mifc. ^ffi&£Tf&<DmfeTZ>Z.t&X%Z> mZ-lt, Anderson^. 1996, Mol. M 
ar. Biol. Biotech. , 5, 105-113) o —miZ.&^X^&m&jjfe&XXfl'XTJ* 

temmmte+mA^xziPttfr immx%% 0 mmtm^^m-r^mmm^ 

ittz.b7fiX%Z> 0 

[0205] ottm+mm 

^mm<Dm^t\^x^mmyy^>'h^w^vxmmzm^^w^mirm.B 

m&^mmtei&mztizi&te+bvxK, mfa&Mmm<Dtiib<DCFTRm. 

5t-^(ADA) , lkmB^^B(Dfc^)<Dl X iSct Wy^-n^>-2 (IL-2 

[0206] mfc*mmzmmirzzb&^m%m.fc*&mfcteto<n c r~ #ixji 
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GenBank, DDBJ, EMBL^fcfe^-CfcfcfftU A^X^&o 

[0207] 438 Ktt. 94zf^V—^Mir^tcn^^^V—^^ir^t^(D^ 

[0208] (^PJ^Jg-rSfc^Oft^^ff^) 
[0209] (LTRMWhnh^>-^7KyV<D^^#^^l) 

[0210] LTRMl/fcih^^^^^x LTR^i"6ftlcc7)l/hnh^^7KyV^ffl-t-5 

[021 1] ^Ji^^tdjoV vC, ±!BLTRMl^n r^>^tf?;/>13:, Intracisternal 

A particle (LAP) iQUYxiYyl/Xtf'/'y ^ early transposon (ETnK virus— like 
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30S RNA(VL30)Whah7^3t?y^^^tp o 
[0212] ffri&At^ffimmiZL&^X* ±m"h*b9^X&/>'ttLs ^^*IAP^tf 0 

%tet)^tz.zkfrtb. ^x\zmm&&bthtch(Dizte\,^x*mw<DiApmmzm^ 

f£{3\ GAG^^^®<D{*Cfe(D15T5:y^(iH^J#-B-l<D9^, Met Asn Ser G 
lu Leu Phe Ser Trp Gly Thr Arg Val Pro Val Ser) SrS'tf^i&S^pflJ 

[0213] 0 4LV >^J6^lc*5V v-C, ±sEl/hnh^^7Ki/^^, 3-Kt5^WW s 

te2^±£mta,<teir^x&^tiz>zbJ)mMisnz>o 

[0214] 0*L-V^Jfi^tg^*5V^, &&m<Ol'bvb^Xtf*S>t±* LTR(#(31R^^) „ 
gag. pol^<tmRNA^^^^jSi-^^<^ 1 bloOia^lJ (Z.<D£?tzmm&=* 

^mmmz.m^^^^wmx^^bt>m^\^\ 

[0215] ^M*W#(j:*5V>-C, i^hnh7^^>-(fci:x.^. IAP^WVb) »j^£>t>tf> 
[0216] loO^LV^i&gffitefcVvr. ^K^feV^^ffl^tb^l/hnh^^yif^ 
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tt, ^^IB^JfC&VvC, S'ftlJOLTRiaT^fc^tRNA^^^^^oV^T, tec 
gggacgagaaaa (|E^J#-^31) (DgE^J^^^UTV *3itm^^(^ttgcttcU 

gctctc (ih^j#-^32) frtbt£z>Kmffim&2yL ±stt zkfabttzmxvmtiiztiZ'j? 

gttf&^&V vC, tccgggacgagaaaaCSB^J^-^-aD^BB^J^S^UTV^^irCa), 
£X$, R^i^Ottgcttcttgctctc /^b&5KmiB?iJ;^5o£#V Vlfc (b 

#J&K?IJ H\ 5 ' -LTR HIT ^fe§tRNA^-^§P{i-efc?)-tggtgccgaattccggg- ( 
SB^lJ#-^-33) C^#^^-AATCCGGGACGAGAASB^IJ (IB^J#-^34) OfrPZ/f 

A{cK«LTV^WS*|SK<Z>IAPl2:*5V^^m$ttfcd^-t?*>5o -*U3\ 
^^a^O^tRNA-Phe^^^^— ^bT^i-SSl5^-CfcS^ % (germ 

line) lAP^^Y\MSM(D^m^fhX\ ^O^ftC BMXmM^tltc^ 
N R^^^fiTTGCTTCTTGC(IB?lJ#-^35)i:TCTC^^^SmiB^J^fct). ^ 
[0217] Vvf MIA14^<DBalb/c^T*5>ll$tt7cIAP^W^b^ttB^tt^V^m 

(a) iE^j##i^sE^^ia^j^f«<D79^^hia^j^i-5^y^^ 

(b) IB^J#^2^{i3^J;^4^|E«OT5y^gB^^^^y^^K*7c^ 

(c) IB^J#^-2*7c:fi3*D J;7J?4i3:fB^OT^7^gB^J^*5V vT, m_h<£>T5:/@^ 
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(f) (a) - (e) tf>V Nfli^lo©^ y^^^^K^fc^^^MIB^J^hy^v 5 ^ 

(g) (a) - (e) <DV ^^^lo<D#y^l/^K*fcf*^:<DffiM@B^J^^j-i-§|^- 

[0219] £b^$mXte, ^JlWOWhnh^^lV^tt, ia?iJ#-^l t^^ttSE^JSrg- 

[0220] loO^LV^jfeT^IIBfc^T. _h|E(c) K&tfZWM. ttfiQ*3£TfiX.£:<D9kn 

. mfctsti. 50^T, 30^T. 20^T, 15OT, 9£*T 

, 8^T> 4£JtT, 3«T, 2^TT-fc3r£;W£U/\ > &0'P 

[0221] m<Dt&~£^^mnftm i .zm^x, ±m&mfttfv^^h*&&irz£m¥&)m& 
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[0222] eijo^u, ^nMBmz.%>\, vt, tt&T&te^^m'z, m^m^-i i^-rmmm 

[0223] ±isaffl ng#te, -^^(D^^-gB^— ^(dt*—? 

[0224] #£bV ^HJfe^^*5V vT, _h|B (a) — (e) <D\ ^flfrlKDtfV ^K*^K*fc 
[0225] »*LV^HJ6^flg|c*5V^X. #3§W<£>$^H43, ^^<i:t>80jg^i-^^U^- 

, 11, 12, 13, 14, 16^)fc^VNf*, ^rtt^±<D#:(^Jx:fi, 21, 22, . . . 30, t£ 
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[0226] MBi^L^mwMm^^x^mM}^ (sdm^m^ru^wM^mmmm^t 

[0227] fc50£LV ^JfcJgflgfcSsV >T , #3SK<D$^H4S, ^O^gB^&V vC, L 
TR, gag, pol^J;mRNA^^^^^PJ;9M^$tl^^<^10<DK^ 
^Sr£t?J&\ S'fflfl^LTRiST^fcStRNA^^gP^^^V^-C, tccgggac 

gagaaaa^SE^J^^LTV &J:T^^^<Dttgcttcttgctctc^&&K ; S 

[0228] ^LT\ «t»)0*bV^|ll6^t|-C». _hfB(a) — (b)<DV>Ttb^lo^y^l^^ 

L<f*^^<t^99%-efc«9#5o 
[0229] 0£LV ^ife^flg^*3V vC , *&m<Dl'bvb7>'Xtf^$:=*— Yttmkfttt 

*tf>TPg«:, ^Kj^tfrc^c^^^v:, ^fttb<Dm<vmMz.l~£. 9, 11, 12. 

13, 14, 16&^)£>5V^, ZtlSX±<DmMx.&. 21, 22 30, KklXlho 
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[0230] &m<D£vmiaj,^mi&i&miz.&^x. ^mm^uh^h^^^-i, e#i## 

[0231] (LTRMlshvb^l/Xrf^&mmffimVO-Zftt-- 

eLa») ^ate^AbfcRl^ejttSffiSrCMV^ci^— V >T#^fc 
iW.Xmotz.m&&0. lrlu(+S*J-3feWi=relative light unit) U±<Dm&&^1r 
o CMV^n^- 0>4"fc<£l>#<JlO%, 0*U<«^<^«25%, «t 

> 'jrt£<th95%, ^hiz.xm^^i-tmm^^m^^ir^k^mxh^o z 

[0233] d©«t5J&!ft^JJ&^P^— ^LTf*> #l;ti£, CMV/n^-^-, CA/n^- 
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mm^m-K^ ^xm^a<D^m^^xi¥mr^t^x^ 0 

[0235] lO<D0*LV>Hlfe^tC*DV^-C. ^W-^T^ffi&ft^n^e— 

B^JlE^^cl^^^7Kyv^^ft?)H^^fE5 , LTR©5*>u3is#©:£&*;fct*— ate 

[0237] it)0*LV>^Jfe^^-e{i, Z.<Dytt—?—MM*, ^(Dm^fflftifitffc&l/hvh 

fc#*LV te£*vt*5»^ iOSft^W^tetiSriEii^S^iftl-t*. ^Oj^cSMV^v— 
[0238] (LTRSWhnh7^^^^^^*^^-^^it^<^^^>7t«)O^^0| 
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[0239] #f£LV ^mmW&\z3&\ S X. *»W©^3t^tt, «giJ BTffijfc^ttSrl&^K: 

*ttf9KfS&&ftte\t\ ^X\ MtWfoftH-XMfc=?'k\SCtti > neo, GFP. hyg. pu 
ro, zeo, bsr, lacZ. CFP, YFP, RFP % BFP&imirGFP&if &mf bth&ft^t 

[0241] t£oT, ^M<o^Bfe«K6<»jtJ:43V ^ffiffl $4x5^, ^ate^tt. ^Yny 
5frtbX$>Z> 0 

[0243] ^^^mmMmxi-i, ^mnnmnmmto^&^xm^btiz^bK^uym 
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[0244] # *b< r±, -ob&mm-z. upmxxpxy^ 
[0245] #3£K<^m«^te, a^offl^^4ov^^-ffl-efc«9, m^a, 

m^xionndQvm^^Mrr^ti^x^fi^ ^(Dm-z^Wiftmz.^^xm$®<n 

o 

[0246] fcSV^S, V-hnh^^TK^C^^, LTRM)^^tg^j^-t-§^^^,{i N jjg 
mmiZjm$tlZZb&Mitf£^&, fete. ^tfefcittt-TRl^nl^ 

(nmiiLfefe&mmirz^xT^femmzfrx^^^tco *mnx^ 4^<^lt 
[0247] 0*lv ^mfoMMK^ ^x, *mw(Dmmmm&<oKM&fc^mA<Dtt%ibt£z> 
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[0248] <s<99— „ fflUfc) 

tisbfrSAs-v^xhx^o ^(DXytt^^bkuxte. mw&mmz.it-7tt— ? 
[0249] m<ommz&^x. *mw\*. ^mm<Dmmmm<m. &£&&mtzj&cx**rV7 

fe*k j&*$k ?ubau sawtsau -7^—. mm&k wmm, mm 
[0250] wkDmmte&^x* ^mi-t, ^w&mmmmvoz^&mm, mm. 

&X%&(DKmW£lmJ&Xfo%^b&fc'$iL<. ^(DXyftmmbVXte, NI 

H3T3, HeLa$BJ§S. F9», JfflZ&mti&teSmifo)t£}?&&tf hMifi^flh\Z.m. 

[0251] (yyA^^^^i^h) 
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[0252] &mW(Df?S&$C&jyW:fc*$\< ^T^ffl^^LTRMWh^h^^^yV^— K1" 
[0253] *3PJ WVA&^&^V v"C\ Mt> ^M^Sg^&^A^S&flffcbTrau 

^ *tt^&mft*. jj^-^mm. tfvr^zkum. m^^nm. v>m 
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#!lxJ^ Effectene Transfection Reagent (cat. no. 301425, Qiagen, CA) 
, TransFastTM Transfection Reagent (E2431, Promega, WI), Tfx™-20 
Reagent (E2391, Promega, WI), SuperFect Transfection Reagent (30 
1305, Qiagen, CA), Poly Feet Transfection Reagent (301 105, Qiagen, 
CA) , Lipofect AMINE 2000 Reagent (11668-01 9, Invitrogen corporati 
on, CA) , JetPEI ( X 4) cone. (101-30, Polyplus— transfection, France) 4oJ; 
T^ExGen 500(R0511, Fermentas Inc. , MD) feHffi^lfhtl&fi^XlbfcWi 

[0254] ^a«, %?-*>m%n. ^vr^^um^^ 

m^xn^, xx>wnK\-i^ xtt^vkmn. tfVT^mmwzm^^x. i-4^ g 

*t&o 

[0255] *mA<D?yj±&^m\z&\^xmm&mm<DMmi%mtt&ffite, mm^m 

mwmi&*px\ mwznm. mm?£¥<D%*mmz-\£. 37<c. 100%, c 

mmn. tehm^ ^.zfv^, m^*^ mm^^ >-^— z/y^— , #if-rv 

MmmmmK.it, v^mm-*v?^ v>m%r.zvv^ v>m-^^y^ 
^ mm.^>f^sv^ m\L-rw^ mmtm-Wi, mm^x^ mmm. mm* 
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£&gffi, -^^i#iti(#!Jx.^.RPMI1640j^^[The Journal of the American 
Medical Association, 199, 519(1967)]. EagleOMEMJgife [Science, 12 
2, 501(1952)], DMEMi#i& [Virology, 8, 396(1959)], 1 9 9igi& [Proceed! 
ngs of the Society for the Biological Medicine, 73, 1 (1950)]^}* 

fcS/^fr^P&^toV \ it^^pHfi, 3. 0—9. 0K:{fc£N-5 o pH<Z>p^te, 

mmz.m\\^xh£^\ 

[0256] ^KWVA&^ifef-^T^ 

Z<DVom$:mmirZ > z.bK£<>Xft?^bfrX%Z>o 

[0257] ^^V^W^C^T, *|§M^^^Ml-*5V^f 

^Jte, -1fT^ir-r(-r^t->n^)-e^7c^#^. 0. lrlu^±^tt?r 

Mfc&:fe1rZ>Z.b&X%Z>-t)K ^(DX^mmtVX Wyx.fi, ftttffl (2-3NfW) - 

^CP (5-lO0)*Wfe«9#, $f*b<f*3-7 0 (fc^fi. 72NF^^)T*fe«9#, 
t>o£t>#f*L<«, $35 0 ffl (120^)-Cfc«9#§„ 
[0258] £f £L<te. ^PJ^V^^^fd^V^/flV^^tt^ci^— |E^J«. l^r- 
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^rt^f^Kjprtg^SBg^ti^^^^^^, Witt, fl^at^^m^ 

mmmmm K^xm.m^n^^^m.^^m^^t^x^ 0 ±mmn 
[0260] ^Lv^js^fg^^-c, #mw<D^;j*&^mzm^xm\<^frz>tt-Mm. 

nvlE^iJ^^, ^OffiP H 1tt, ife^, i^fe^*5<tTj?^yA— coif A^fr:b;ft^ 

RAGTCRtt^y V) % 0;£lXttGTAAGl\ ^^M^T^i?:/*— gB^LTtt, 09 
fctt. (Y)nNCAG(n>ll.Nttffit^Sh^*lXtt(T/C) ACAGJfcifflS 

15 

[0261] 0*UV^J6^(c*3V^. **Wl!:*5V^^$tt5^.*3ft^tt, %&&m 

tt, neo, hyg, puro, zeo, bsr, hisD#^)d>b#53&£9Wi£*l/5H^£=— KL 

, Witt* H^tcioTI8^n5Mm«BJ^©#tt^J:oTm?n5o 3^M3feE 
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[0262] £f £LV ^HJg^S^ joV ^:^9!<7)y7^^^&^ioV ^Tffl V ^^SLTRV- 
U/\ IAP^W^H^ gagjoit^pol^tfo gag. polte^^ft^K*^^ 

[0263] ^0^<^yyA^^^^*5tt§s^{*, ^(Dmm^mxit, mm*, ?4 

[0264] *mwwyj*&mxm&?—?iybb\.x\,^mm^ BM^m^M^t-r^ 
b&x%z>&, mn, mm%.m, mm, mm, mm, m&fzbvMmm^^bti, mt. 

[0265] ft*5, «^<Z>»^ b(D£?tmM<£>mmXhoXh£^^, 0£L<te, 

m^^mA^^^m^b(Dmmx^^iri^^xh^ 0 ^mm(Dmm^ 
[0266] *mn<Dmmz, b^xot^mm^mmx^ox-hx^ m^<n, mm^mrn. 
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[0267] *mw<D4Lm-z. k*<D£?temM<D£.wxh^xh&^^ jtf*u<{i, mm±m± 
^mA^fi^^^^t(Dmmx^^ti^^xh^ 0 ^mm(D^m^^.n 

SSfSfc^f-W:, -Cfco-CbJ;V> 0 

*j-^^i-^^^-e#5^, mm. mm. mm, m^m^^-r^ 

^fLtb^&^U ish\m~£L<<tt., ifo^mmx.^ -v^, 5~/h&^) ifcfcteS 

t^mxh^ 0 

[0269] mfe<nmm&M\z.&^x \ *mw<v?;j*&^mz$d\,^xm\<^btiz>^bvb9 

[0270] m<DmmK^^x. mmfo(Dy;j*%&m~tz>tc#><D*ciyb$:W;m~rz> 

[0271] rr-c% LTKm^bvb7i/*#y?>%=i-b*irz>mmmm$:*a t?. ^mn^te. 
[0272] mmz:mmmMm%mAirz>tctb(D^m>&ti, BM^<D^m-r^t^xt 



WO 2005/054463 



85 



PCT/JP2004/0 17307 



Utt, %tt>msft^ x^^mzm. ^vr^>^m. tf } M^%kum&£ 

Tf3\ #)x.ifx Effectene Transfection Reagent (cat. no. 301425, Qiagen 
, CA), TransFastTM Transfection Reagent (E2431, Promega, WI), Tfx 
TM-20 Reagent (E2391, Promega, WI), SuperFect Transfection Reag 
ent(301305, Qiagen, CA) , PolyFect Transfection Reagent (301 105, Qi 
agen, CA) , Lipof ectAMINE 2000 Reagent (l 1668-019, Invitrogen co 
rporation, CA) , JetPEI ( X 4) cone. (101—30, Polyplus— transfection, Fran 
ce) ^iLFExGen 500(R0511, Fermentas Inc. , MD)f£¥&^lf2>Z.bffiX% 

[0273] ^zmmmizm m&^mz, ^mu^m^^. m-t^m m 

wr, ^©^R, $fcmWft&xhtii$ s ^(Dm&szx&o , *>5v^ pcr-h? 

5ga^J£cD^^KPCR<Z>fc&(DPCR:7 P 5M'^--) ttz&m^bw&z&itMzm 
[0274] ^ryMctt* ^g^Ct, mR#MSSrlE«Ufc^**s^t$tbTV 

[0275] (Whnh7^7Ky>-^)te^tt(D^^joj;^Odr^h) 
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[0276] ^^^(Dl/hab^^^yVcDfe^^tt^^^joV^^ffl^tvSLTRMl-'hnh 

[0277] ^^m<DuvxiYy^^/>(Dmm^'^(D^k'^\z.^\^x^ mmm^km* 
[0278] m&m&<D$imfe, y^—^^m^-pcK^m^^t^m^.^ \ 

ii§3^4C>^VADNA^rEcoRV. Hindi, MscI, Seal, Smal# <DW&W£MX 

y —(DmMZfttcvv^vNAmK&mmt^x, y ^-^#1^/7^- 
o lieig^pcRT^v^c^^-^, T^—mm^y^— %>£&$\-$m.fe^ 

(neotetl Jj-tvhftmifyT 0 ?^— XfoV. 2HJ @ OPORT^V^^-f^— tt. y 

^MtfjT^M^— *5<£t*«it^ (neoft^) ^-fer5/h#MW^-r-^— 
ttfl^it^f (nec-ft^f) ^tyh^fifj^-fifcS, 
[0279] PCRtD^fi, iill:^i-5r.^*S-e^5^, 011*. fi. 1© S , 2m g fcfcfc, 94<C 
X (94<C X 1#-55<C X 1^—68^ X 2#) &301M^/K 68<C X 7#fci?«r/B 
l^£^-e£5o flgfcfif, cx^/^Vn^t^PCR^^A (Roche) SrJBl^t 



WO 2005/054463 



87 



PCT/JP2004/017307 



tfS-C#5o M$B&tltc/<^h*(DMMffim }20iRfc£, ABI PRISM 3100#£ftf>IE?U 
frWBWfc£VMffi\^.Ensembl(http://wvrw. ensembl. org/)^©^— 

[0280] ±&<D£?lZ&mm(Dl'h*h9^Xtf^iZ.£%fcffi£&tiimt£, f/J^f—*^ 

&X*%Z> 0 ^<£>£5&^Vi»X — ^-<— ^LTte, _bi£tf>Ensembl(Dft}l. GenBank. 

T^T9-^^"C^> 0tJx.fi, Ensembl {C#JlO^— /k^fflV vCkJ;V\ 
[0281] »J0UB5^*5V vr, #3591 tt, l^hnh^^aK^OteCfl^HftSrlft&i-S*:*©^ 

[0282] ^^mmmm^^^x, mvimmt, pcR%ft?tctb<D^&x$><9 „ wj;? 

[0283] (h9V^a=y^ttfWSe*5J:WyW 

^o^t^D) ^/j^^m^titcm^mmm^m^x^m^n^'r^JM. 

o 

[0284] LTRMwhahyv^^^^— F-fzmmmpi&'Str . mmmm&te, *$m<D 



WO 2005/054463 88 PCT/JP2004/017307 

[0285] Bm&&£tifc&mmj&&m\<^x^*n£.irz>h-£t^ s.mz.mzxm'MMty 
[0286] ?yj±&&^£fttc.mmsW}%>n, m^i^mmx.^mvti^JT^^^ 

^±^>3l/m%m^^XftM^%^bftX%&(%:mWn%$5, 464, 764^Jkm. 
^H#rFH5, 487, 992^£#. 3fcB#fF^5, 627, 059-^<£$B. Proc. Natl. 
Acad. Sci. USA, Vol. 86, 8932-8935, 1989, Nature, Vol. 342, 435-43 

8, i989#£*)o i?—>?—?T^y<Dmmm\^x^M^t.n®iE'M, ih^m 
mm.mmm^m mm mm^^^Y^y? esctrm3mj(i999^, ^± 
ttmn) tp#^239^^256M, ^vim— (1995) mmm^m^—^—^^ 

irZ>z.bfcX%Z> 0 

[0287] mW£.VoXfe, Mx-lS. **^^M&MfcT&m^^Wifem$lbttSV<D^ 

[0289] BifM©ffi[^mmx.#:^s^bfci^, mbtitm&ttsMifozmM&Amizfcfe 
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vkm-Zim^v^bz&m^x, FmttfD^Tvm&fc^yxzmm^, intern 

, mMx.Esms&<DTv±4bmm^ ^^n^^-y^ pcr, m.mmm<DMWi 
teb*mmftm^m^xmm£tittm%m\<^xftffi£tvmz> 0 
[0290] 0£U/ ^mmmmK^ *mx<Dh9>xz?~~v?±mmMbtt±mte. 

bX&Z> 0 

[0291] S'J<W£LV ^MMMMi^^ N "C, &&m<Dh^xi?^—y?&to&tt&£1'Z>£. 

[0292] %\(Dmmiz$o\,^x, ^mrn\-t. Yy^^^^^m^%ir^>ti^>(D^yY^ 

[0293] LTRMWhnh^^^)/^=3-K-rS^gB^J^tf , 
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[0294] mmmmm^mmm^ omA^&n. ±j&o ws&smxm k&w&m 

[0295] *7C. S&*3J:tf#£te:oVvC«, *Wfc&\,^Xm&&tlZ>&n<Dj?m<Dtclb<D 

[0296] (MWLZftt— ) 

[0297] ioo0*uv^jg^^*5v^ ^wo^m— {^*3v^-r^sa;«90^ 

[0298] £90£u^ii?i£fgi-ete, ^51©^^- -eht, te^ii^M^T^ 

zfn^^xi^mmir^b^x^tj:^tzmm^m^tc^-r 0 
[0299] w\<Dnmmnfc3o\,^x^ ^mm^u^—^n, $e>m, ^is^m^t^ 
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<Dm&m£&zftt—*<- mm<o~n&mbtvx\^ 0 m^m^um^nx.x , 
iz.mmxhz> 0 

[0300] z.<Dyv^—?—m$m, Mfoma^ m*.t£. t^h^n^/^xy/Nyf- 

[0301] ^m<Dmm.y°^—^—ti,x\t, m^jf, 6Wcmt£t*&m?b 

#-^-7(r^^^v^(d) K^foz>mmz^t?j)\ WM^mmt^ht^o 
[0302] %\\<DmmmMK&\ vr, ^mm^m^^—^— (Rmm^< 

[0303] (LTRm^h^by^^^XDm^ <D^.m) 

[0304] m<Dmm vr, ^iew /^>7x7-€7yt-r o-tvtf hu*) -e^fc^tin 

[0305] fl&O^Bfc&lvC /k>7x5— tfTs/ir^(>tt/fc^n^) Wfc£#f£ 

[0306] *mwfc, m&^mitfzt±%}m&mjb^t^ mm^^y^^mn^n^ 
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[0309] ^T^It^l^bT^?g^$b^pb<lfe0>g-r^^> ^<D^B^«^T<D^!I^PB 
Sigma (St. Louis, USA) % %QftmM(*M> st££1>*btftfR£tlZ>i><D&m\t* 

„ *mwxm^zmw.^?*—<Dftm*fe&M:fcw&mifxm.wirz 0 z.<dx 

[0310] *mm<Dftm%mmMzm^x£y)Mcfcmzwiw~rz>*K &m\\zz.fob 
[03ii] mmmi:iAP(DMm) 

(a) ^V^^^^SlAPia^JtD^I 

^^^^S^%X.bn5lAP(D^^:^Mfefc^aJia (L8065-AML*ffljja> Ishihara 
& Tanaka, FEBS Lett 418,205-209, 1997) £9, PCRK:J:o-C, ^CDIAP 

— ^WLfcUZ. : 5 ' —GCAGCGGCCGCCGTGGTGGCACACACTTTTAGTC 
CCCGCAG-3' (ME^IJ#^-9) ^0^11^5 ' — GGCGCACTAGTGATGCCCTCTC 
AGGCCTCCACTCAGGCACT— 3 ' (IE?lJ#-5§-10) o , 5'M%b%bK. PCRj 



o 
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W£}2#&L&V ^JPfi^^§|5{i-efe?)NotI*5 < tTj?SpeI^^A$tbTV ^ 0 PCRO 
94^X2^. (94<CX15# -65^X30^ -68X: X 6#) £rlOlM^/K 
(94^X15^ -65T:X30# -68^ X ( (6# + 5#/iM^/V) ) ) £201M^K 

[0312] iii|iSbfc/^^K^NotI^SpeI-e§]ifb. pBluescript II KS + ^"W~- ONotl- 
Spel^—^n— ^^LfCo #btLfclOi@cD^n— >-{CoV^, ABI PRISM 3 

*u;iov^t>, pcR^«t^^@B^jgm^^#-cv^7t 0 i&mumm&ftiA 

T% <£?>:7>f T^TV— <Z>jf5V >Pfxtf?y^— if OYVlf hnS*^) {^i^PCR^^S 
^-T52. 5 kb BstRII-Xbam&tm^&xjZ,, £1\ fuffi(7}L8065-AMUfflJ9& 
-^V^^M^bT. WT©/7^v- ^JOTCR^fifofc : 5 ' — ATGCCCAGATT 
TCTTCCACGGCTATTAGGG-3 ' (|B^J#-^1 1) &£X$5 * — GATGCCCTCT 
CAGGCCTCCACTCAGGCACT-3' (IB^J#-S-12) 0 PCR<D$kflrfc. 94^X2 
3h (94°C X 1 5# -65T: X 3050? -68X1 X 5#) Sr25lM 68<C X 2#~e& t 9 
.Zero Blunt TOPO PCR^n— ^y^vY (^Vtf Ytx&xZ/) lZ£oX?n— =■ 
>^L,fc 0 2. 5 kb BstEII-Xbam^^^gSSE^Jmm^^A$*^TV^^V^^^— 

pU3gptift£Uco 
[0313] (b)neo#1?s/h<DIAP^<^— ^tf>}f A 

ftg&^f A^tV/C^-fes/KSr. pJMlOl/Ll. 3 (Kimberland et al. Hum Mol 
Genet 8; 1557-1560, 1999)<DApaLI-AccI®f>H'i:U"C^.ilb. Htf{±JOpU3g 

pOpol3fte^T^^lfcfi^SNdeIf8«aHfc^.lf AL^t, ^T<£>^ pU3gp^*j-LT 
% jS^?>fx£€ ^(D^hn^JlKft^lC&ofc^n— >-£rilTj? N p U3gp-neo£ift£ L 

fc(g|4A) 0 
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[03 14] (c) 5 ' <7}U3^i^<DCMV;/n^—^— 

•f^-*— ■CPCRS: : fTo7"c : hCMV-U3, 5 ' — CCAAGCGGCCGCTGGCCATT 
GCATACGTTGTATCCATATC— 3 ' (gB^IJ#-^13) ;hCMV-L3, 5'-GCGA 
GAAAAACGGTTCACTAAACGAGCTCTGCTTATATAG— 3 ' (gH^J#-^"l 
4) o IAP(^Rlg^O5'{||5|^*^U5|a^6«>T«£*"C«>*?J0. 3 kb£\ £l~f(DPCR 
Zt'y^— X*i%$glstc : R-U 1,5' — TTAGTGAACCGTTTTTCTCGCTCTCT 
TGCT-3' (@H^J#-^15) ;R-L1, 5 ' — TCTGAAATGAAGTATCCCTCCTG 
CGCCAGT-3' (Sa^lJ#^16) 0 Wf*Vb, Pfx#!W— ' MV^, J^T^PCRO 
^^frofc : 94<C X 2#. (94^X15^ -55^X30^ -68^X1^)^20^ 
68<GX2#o hCMV-L3^R-U1^5'{|iJ^^^iH^IJ^^o-CV^rca6 
, m^<DPCRm^mi^tc^<D^mMtVXhCMV-U3tR-Ll'ePCR^:n^t, C 
MV^tt— tRm^M^tcPCRm^nhfhtio ^(Dm&PCRgzWm^ 
T^ifi^ : 94°C X 2i>, (94"GX15# -55^CX30# -SS'Cx 1^)«:15^^/W 
N 68*0 X 25>o ^<£>PCR0^£Zero Blunt TOPO PCR^n— -V^yMao 

(D^ci— VONotl-BstEI^rJt^CMV^a^e— -Rtgifc -U5^££r^ 
tf dl*, iti WOpUSgp^^t^pUSgp-neotDNotl-BstEI^^tgt^X. 
ZZtiZXy, 5 '{RljLTR(DU3^^^CMV^in^— ^— ^B^itlfc&h/fcflEt©^ 
9—&%btl, . pCMVgp, pCMVgp-neo^^Lfc(ia4A)o 

[0315] (d) pol*fcfigag-poH^^#5lAP-<^— (EI5A) 

pCMVgp-neo^)>e> N L\P(Opol5l^T-'BM^rt^>BglII^fi§15^^pol5t'ST-T^ 
WNdeI»{»SWa:*-eS:^C^$*^^— %f^$4b, pCMVgp-neo-dl£Ut (HI 
5A) 0 mfflt^, pCMVgp-neod^bx IAPcDgag^^rt^BstEII^I^IfP^^polit 
e^T^©Ndeia^ffite*^^C3*c$^:^^— Srf^Sib, pCMVgp-neo-d2 
ib7c(05A) o 

[0316] (jj&fc) 
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ALfcti<£> 0 pCMVgp-neote, IAP^W^hO^a^—^— f^(U3f^)^CM 
[0317] CMV^D^- tRm^l^^^m^m^B^-to m4BfrbWbfrt££0 

[0318] m5A^ % ^mmmxfcm^tc&m^?*— (Dm^^-r 0 pCMVgp-neo^, m 

gp-neo-dl^pCMVgp-neo-d2fi, % politfe^<DBglII§]^fgB^J;«93 , '(|iJ, 
gag^'g^-(DBstEII§]^fMiJ:t)3 , '(RiJ?r^:^:$- ; frfct)C> 0 pCMVgpte. neo#i?s/h 

<£>„ iot, gag-pol^^,i-§ 0 
[0319] r<D^i7^- l:£lT©IIitfflV>fc„ 

[0320] (^JS^J2 : Y"7^y^y^y (^*— <D«f*3^CD2if A) ^U^JiStfO 

-7^l/^\X^ NIH3T3^JJ^^bTfil. 5 n gCDVNA&^^f^nM&T 
ffy) &m V vr , HeLa$BJiS{3:*j-bTte4 /x g^DNA^y^o^^^OOO (-(Vtf 
hn^v)^fflV^fTo7Lo G418MJ;5il$Rte, ^^^W^Ml^iA— 
7 0 ^ftLfcO^IIBMUto G418<7)$igte, NIH3T3^L-C«500 m g/ 
ml£r, HeLa{C>fJ-bT^600 ^ g/ml&^fc 0 12— 14 0 WM^fd^^X. G418 
jiH£=m=— Wt&WJgU-Co GFP<Dl£3fete, h7^7x^^ 3 ^^3 0 t^f>, 

[0321] (^) 

*^»J^^H3C, 4*5^^5^^^ 
[0322] |E|4C^^^C»^t±iOj(ga^i-o fc^b^^i/yjffcXV)^ neoJJ±yhft<D^ 

fc^tmjjfaxjbztcmz, neomfc^-tem^fo^K mm^btf;j±^<DWA 
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[0323] ^m^J^rHl3C^i- 0 ®3CMte, G418»t£=<u^— ^{JHSIS/ivT^^o NI 

^h^^^hU 4B=gU<9G418iS#l£§S?#rU 12 0^{C 
ffe-febfco IAP(i)-e{«#<(D=ici^— ^a^b^i— ^-C\ gag-pol^M£r^A 
Uh^^— (ii)^kte^n^— tfSffl^Lft/^ofCo lot, ^[alfflV^cIAPte, -fcjft, 

Oneo^-fe5/h§ri#o#LTR^(DLINEl (iii) (gift from John Moran, Cell 
110, 315, 2002)^fflV^cd^IAPO^^j:J9^.<(OG418i»^i3^— j^ftgiL 

[0324] Il|4D^^^M^^J;^NIH3T3^Jia^(Dh^^7^v'3^(c:«t^^i<D^til^ 

5X 10 5 <D»^^5fei-5G418»tt^n^— %X^To pJMlOl/Ll. 3tt 

f££? tc % IAP^tf^n^r— -e&£U3fl*£&JB V ^fc^TiS G41 8»t£=i n 

— LINEl-<^— ^P^WiO^^fg^Wi-^^^^^oyto 
[0325] 05 ^K^^V^fflV>btl^^IAP^^^^tg^#-f--^(DtiEPJ^-e^ 

43J:T^gag-pol(D^m^^b^^i-^-t^J:^^^J^^#^-^^iE 

[0326] ®5B(c:, ^||^J{cl4o^HeLa^J}a^(Dh^^7ai^v'3i/^J;^, <£>^ 

<D^\^(D^^^-r o 5X 10 s (O^Iia(Cfi^-rSG418jift4^o-^-#C^-ro 
pCMVgp-neo^^#^(DG418»'l4=in^— ^fefcOtCl^fL. pCMVgp-pol- 
dl*5j;t^CMVgp-pol-d2-C}iG418iift£^i='^— &m£>t£frofcZ.b£<0, ^lelOI 

AP(Dgag-pol^^^^-t?^r^^P^bd^^ofCo BP*>, ^B^tDIAPtt, i 

^6<j{3:^$r^^i-|g^^fcS^VNx.§ 0 gag-pol£3§m-f-5pCMVgp£[ig 
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B$\Z.h7>'X7^?i/3^ir%Z.bX\ pCMVgp-pol-dljoJ:TJ ? pCMVgp-pol-d2^ 

J:54Bfifc^tftW"e#feo z.<DZkfab, iap^P—Z, gag-potf^MoiAP-^^ 

[0327] (mMM3 : Va^lfefrtt (Ligation-mediated) PCR^«£3, IAP"W— 

100 ngWV^DNA^Ecc-RV, Hindi, MscI, Seal, SmaI^<Dfflffltffi$IXty 

DNAte, 5 ' — CGAATCGTAACCGTTCGTACGAGAATTCGTACGAGAA 
TCGCTGTCCTCTCCAACGAGCCAAGG-3 ' (@B^J#-^1 7) :|o £tF5 ' -CCT 
TGGCTCGTTTTTTTTTGCAAAAA— 3 ' (ga^lj#-^18) &ffiffi£"&Z>^biZ.£V) 

y74^^hlAP\Hffi<Dneo%±yWzWMfote^94'^--kXnested PCR£rtro 
fc 0 101 ©PCR-C^V^^-tt, 5 ' — CGAATCGTAACCGTTCGTAC 
GAGAA-3' (SB^!I#-^19) ('jy*-#Stt^7^- ) £5'-GAGATGCATGC 
TTTGCATACTTCTGCCTGC— 3 ' (@E^lJ#-^-20) (neo^-fe^h^M^J^ 0 ^^ 
— )XfoV, 2[lI@^>PCR-efflV^7 e 7^— 5 ' — TCGTACGAGAATCGCT 
GTCCTCTCC-S* (S^J#-§-21) ) £5'-GGAGCCT 

GGGGACTTTCCACACCTGGTTGC— 3 ' (iB?!]#-5§-22) (neo#-fc5/h#Ml£) 
^f^— ) *fcte5 ' — GGGGAGCCTGGGGACTTTCCACACCCTAAC— 3 ' 
(IH^J#^-23) (neo^7-fe-/|>#MW^^— ) -CfcSo PCR£>&#tt\ 101,2 
0 g tfelC, 94<C X 5#, (94^C X 1#-55<C X 1^-68^ X 2#) £301M^/K 6 

i^^IS^JfiABI PRISM 3100(££9$?#fU Ensembl^— .X (http : // 
www. ensembl. org/) (uiot^yAliDtiW- ^#£1-£iH£^3r#!:^L 
fc(|ll6A*5j;tf ? B) 0 

[0328] 06{C, ^^afeflUCJ^IAP'***— i>mm?fo^WMJt&l&&1r 0 BI6A^«, 

^3^|g^ttPCR^J;oT^:^$tV7c:^^^L, Ensembl^— X 



WO 2005/054463 



98 



PCT/JP2004/017307 



[0330] (^J6^J4 : U3f^©CA^n^- T*<£>fi|&) 

[0331] pCX-EGFP (Okabe et al, FEBS Lett 407;313-319, 1997)£§|M£L 

CAG^n^e— 9— IB?lJ(Niwa et al. Gene 108;193-199, 1991)tf>tp<£> 

te^W^jftt*-^*:, PCR^£t9i#i|>gL/c 0 S'ttiJK©^^— UittCA-Ul (5'- 

GCAATGCGGCCGCATTGATTATTGACTAGTTATTAATAG— 3 ' (SB^J 

^£tl/tV^<£>-t?(Kost et al, Nucleic Acids Res 11:8287-8301, 1983) 

1,5' -CGAGAAAAACCGCCCGCCGCGCGCTTCGCTTTTTATAGG-3 ' 
(lH^lJ#-^25) jo J;tJ ? CA-L2, 5'-CGAGAAAAACCCCGCCCGCCGCGCG 
CTTCGCTTTTTATAG— 3 ' (iH^J#^"26) 0 r.©jg*ii#g$ix5®^S:, 
lSCAyn^-^- (CA1) 33 j;t^2MCA7 P P^— (CA2) b/c:„ PCRlC 

fepfx$v*9—e&m\<\ ^o, i^^y^y— if^^#(D^^/N^if— ^m^ix(D 

«S"CfflV^ PCR(D^#fi x 94<CX2£\ (94^X151^ -SS'GXSO^ -68 
<C X 1#) &30iM^7K 68X: X 2#T?fc5o IAP<DR^^cD5'#J^$/^U53gi$ 
<£>T$t3retf>&J0. 3 kb^r^T^PCR^^— -ei#i|iSL^:R-U3, 5'-CGC 
GGCGGGCGGTTTTTCTCGCTCTCTTGCTTCTTG— 3 ' (IB^J#^27) £R 
-LI, 5 ' — TCTGAAATGAAGTATCCCTCCTGCGCCAGT— 3 ' (IH^J#-^2 
8), izfate, R-U4, 5 ' — CGGCGGGCGGGGTTTTTCTCGCTCTCTTGCTT 
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CTTG-3' (|E^J##29)^R-L1 0 PCR^ttPfxsKy^— ^SrfflV^(3l^^>i^— 
f^lilttftffl-er-f ) , PCR(D^mt, 94X1 X 2#\ (94<C X 15# -55^C X 30# - 
68X: X 1#) £151M^/K 68T: x 2#-Cfc ; 5o CA-U1 tCA-Ll^J;-5PCR0^ 
£\ R-U3£R-Llfc±5PCRj©fe&2!£-U CA-U 1 ^-Ll Srffl V vTPCR&fTo 
fc 0 PIfiftiJ:. CA-Ul£CA-L2fc«fc5PCRj^Kl^ R-U4£:R-Llfc:«k5PCR04& 
£$S£*U [^^CA-Ul^R-Ll^fflV^PCR^tToTto CA-LU CA-L2£R-U 
3, R-U405'{BJ^ffi^^iH^J^^5<t5J--7 i W>'$tl,TV^fcfe. i(DPCRiC 

PCRtmPfxzKy^— 1?«rfflv\ HW^— if ^ttCD^^^if— f^Sri x<D 

USTtfflU WT^#-eif*Sbfc: 94^ X 2#\ (94°C X 15# -55t; X 30# 
-68t: X 1#) &30iM^VK 68*0 X 2fr„ PCRM^Zero Blunt TOPO PC 

V^n— >&mfeL>ti(Dib, NotI-BspEI-e$]®f^, pCMVgp-neo(DNotI-BspI 
m&tm&l'tc.o &hth1t<<??—&. P CAlgp-neo:i3j;Tj?pCA2gp-neo£lfr^L 
fc(El7A) 0 
[0332] m%z) 

m7iZ, CA^u^e— ^— <Dgfj^:^-t- 0 (A) IAPtf^n^e— -T?fo£U3^i$2r 

X^ocD^^— (pCAlgp-neo. pCA2gp-neo) SrffsJBlUfco ^ (D^^—<D 
^p^-^-^, lfCA^n^-^- (CA1) , 2SCA^n^-^- (CA2) W.£ 0 
$MWra(B)<£r#H8o pCMVgp-neote, Site PI Co (B) (A) tf>2otf>CA:/n^e— ^ 

(CA1, CA2)£lfr£LfCo (C)CAl, CA2, CMV^u^-— ^— (Difct^ h 
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
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because they relate to subject matter not required to be searched by this Authority, namely: 
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Box No. m Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
(1) The inventions according to claims 1 to 44, 48 to 53, 56 to 57 and 68 
relate to a nucleic acid construct containing a nucleic acid sequence encoding 
an LTR retrotransposon and a method of using the construct, (2) The inventions 
according to claims 45 to 47 and 54 to 55 relate to a method of calibrating 
the transfer activity of a retrotransposon, (3) The inventions according 
to claims 58 to 67 relate to a promoter containing a cytomegarovirus enhancer 
and an avian p-actin promoter wherein at least one of the enhancer and the 
promoter contains a sequence shorter than the natural full-length sequence. 
(4) The invention according to claim 69 relates a method of using a promoter, 
which has an activity of 0.1 rlu or higher (continued to extra sheet) 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 
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As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



I * I No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
Claims 1 to 44, 48 to 53, 56 to 57 and 68 
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observed in luciferase assay (in vitro system), in modifying genome. 
(5) The invention according to claim 70 relates to a method of using 
a promoter , which has an activity of 0 . 1 rlu or higher observed in luciferase 
assay (in vitro system), in confirming an LTR retrotransposon . 

Since there is no technical relationship among these groups of 
inventions involving one or more of the same or corresponding special 
technical features, these groups of inventions are not considered as 
being so linked as to form a single general inventive concept. 
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